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(57) Abstract: Adenine derivatives 
represented by the following general 
formula (I) wherein X represents NR 3 
(wherein R 3 represents hydrogen or do 
alkyl), etc.; R 1 represents optionally 
substituted alkyl, etc.; R 2 represents hy- 
droxy, etc.; and Y represents an optionally 
substituted aromatic heterocycle, etc.; 
tautomers thereof or pharmaceutical ly 
acceptable salts thereof; and drugs such 
as interferon inducing agents, antiviral 
agents, anticancer agents, type 2 helper T 
cell-selective immune response inhibitors, 
antiallergic agents and immune response 
controlling agents containing the same as 
the active ingredient. 
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ca^K xa, nr 3 (Rna7K*«^«u<ttft*»i~3©7;v*ju*) mz^L 
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m m m 

$gjt£tU ftl*fcJ;oT©W&#'5J«£T»&§ 0 fi^T, pjfg&-r 
S*©-*iIW> tf'J (I) :tf'J (C) ^U#;V^*~>l/-h&£<Z)ii># 

^fc^ (Mayer, G. D. , et al. : Science. 1970, 169, 1214, Nichol, F. R. , et a 
1. : Antimicrob. Agents Chemother., 1976, 9, 433 > Stringfel low, D. A. , et 

al. : Antimicrob. Agents Chemother., 1991, 15, 111 ) , i&*3&*j&«fi<, 
*^tt-tO»tt©fcje>EJIfitbT©Hif6tt»f3S:SnT#fc (Reiter, M. A. , et 

al. : J. Leukocyte Biol. 1994, 55, 234) . #J0<£5HM >^-7xD>fga» 
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Ztf (EP 145,340) , R-837©-f >*-7xn>R3&Jgtttt{£<, SJflMJ©&«> 
xn>B§*tfUB#fcai:£&jattib;fc (W099-28321) . LfrU £n 5 ©*&-&% 

^JW1-TIIBJfik:«ThlJil!atTh2lfflJja©2a«*«&b» Thl»Bll&©i£tefl;fc#^£ 
^$n*U"-f h*-f >^-P^ ^r>-2 (IL-2) W>^-7iD>-t 

(IFN-r) fc£#&D> Th2Hlll&}&> 6 %>©£«* -Y >*-cK3r>-4 

(IL-4) >^-p-T^>-5 (IL-5) Thl#Jit-r h^J-T >«-7^ 

3. Th2«+K hfc-f >ttBlfflJfi3^&©tt#*4&2©ttttftffilcH#bTVi*. 
#^IL-4«Blfflia^IgEin;#©^^^if^$-frS«75\ Th2«©Mt§mtfUB £ 
#-r^)o IL-5ttfflt3*©Stt'ffc:, **®S^^©^ffl*^TLT^ 

tf-14^Jg^^£Th2M^i^t1"S7^;i/^-tt^S©a#©ilSBfc^^T 

«^ne©Th2{u+i--f h*-r >©^in^*e>nTv^„ e:n £©&&©&*&: 



mzwimzmfr. *mw<Dgmz. Bgr&tfcffl^, ^xue^o^ 
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IP'S, *^sg«^T©^0J^-a#T^ o 
( 1 ) -#f£ ( I ) : 



m & $ n & 1 © g l < \t 2 e © ^ j- u * $ ts wi & 2 m ft % s * ^ f- □ st * g t 
(2) t$i2-^^ (i) c*viT, rtf$im§ki~w7 fcmmso) 
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) xtt (2) fcfam©ft^#?. 

(4) IrEHKiS; (I) NHT&SffiE (1) ~ (3) ©n-rn 
j^fcEfc©-^*!!. 

(5) ate-** a (i) k&^t, x#\ mmm^vftzMm u) ~ (3) © 

(6) itufE-flSiS (I) \Z^T, #gm^b<««m©tfu^>iix« 

e^gL<te#*M©t°^v>itT&3Bfff2 (1) ~ (5) OViTtldMcE«© 

(7) wtB-^^; (i) k&^t, &wm ; gv<\tnm<Dir7?u>%&L 
\mm%L<mmm®?*7*>mT&z>mz en ~ (5) ©^-rn^tE 

«©<b-&tio 

(8) flfE-«5£ (i) jc&^t, y**> e**$ci~4©7;i^;i^ ^*#i~4 

l~3flSfc*©ft*te^ri-£fflE (1) ~ (6) 0VvfnfrfcE*©rt;#*. 

(9) itufB-jtSiS (I) £*3V>T, Y^\ mmm-A0)7)V^r)V^ 

©7jv3^yi, *at*» ^;i/*yhs, B.mm~4<D7 ji^K^m, /\ny 

;HT*D, R l n&*zK&X-C&5f9E (1) ~ (6) , (8) ©Wfn^fcE^© 

its®., 

(10) X# NH Xtei?StHC^T&£ (9) IBfc©<b£tlo 

(i i) lufB (i) ~ (i o) ©virn*M^Ett©ft;^*^^frsEis 

o 

(12) if IB (l) ~ (10) (D\,*tnfrlztm<DftGM*GMftt-fz>'f y 
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d3) mm (i) ~ do) <D^irnmzmm<Di^m*mMftt^%%iV 
d4) it ib (i) ~ do) ®^i?nfr\zmMo)ik&M*m®j&ttt?%tjim 

Mo 

(15) mm (i) ~ do) (D^irn^zmMvik^z^mftt-tz?^ 
d6) mm (i) ~ do) m*rnfr\zmM<DitGw*#Mft£?z>]inT 
d7) mm (i) ~ do (D^n^zmmcDit^^M^t't^m 
vat. *mm<D4k&mz-D^Twmizmw-tz><, 

-J&iS (I) £fc^T\ RHz £> Vf £ 7 )V T;i/^r-;PX^fc«7;i/^- 

mmmmm~&<D7 j^jntbt«, #yx.«^^;i/«, x^s, i-7nt:° 

i-7*^;i/», i-y^)vm. \-^y^-)im. 2-^>^)vm, 
l-A^pyjn, 2-^\=^>;!/S, 2-^\y°^)vm, 3-^\^;i/S, 3- 

7^;i^ 2-*?-)iy°n t°;vs> 2-*^;i/7^;i/«> 3-^^^^^*, 2-^ 
;i/^>^;i/g> 3-^^;p^>^^s, A-^^)V^y^)vm. ^^)V^iy)vm. 

JIM. >'7 07*5 1 ;^*^ y^n^^jH, ^^y^o^>5 : jH, 
^v-Jl^ ^^^^^ yi'nA^H, y^nt^JHat 5 
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-)V. 



mmmmm~8<D7 fr*-)imtvT\%, m^u^^jvm, yu^-j^ 

2-tFn^yi?JH, 1-t Fp^>7°p ti^S, 2-k Fo^y7°n h°;i/ji 
, 3-tHn^yynh 4 JH, 2-kFn^y^JVS, 3- 

t Fp^v-7^1/^ 4-k FuJri/y'^Jl&fcefimtf e>ft-5 0 

Mie^\T-P7U-;i/7;i/^;ust itii 4-t°u 3-tfUv;vp< 

2-* h^^x^kS, 3-;* h^y^Dkm 4-^ h+y7*f;H, x N=^>^ 

3-x h^y^n k°;]/&£/^W 6ft3„ 

ITtt, ^xxjvS, X-iryj-^m. 2-3-7^)lM. 2-bTUv;l^ 

4-h°'J^S> 2-t°7vx;p«, Z-\Z7l?-)l&, 2-tf'J5:/x;i^> 4-tf 
'JSyrM, 5-lf'J$^JH, 2-7 U JH, 3-7<J;l^> 2-fixjH, 3- 

^^.-^untimMbn^o ±B7 u -;ws^fc«AxP7 u -)vmmt 



^§£1~4©7;pp^>S, ^^7°M, k«i~4©7;1/^;1/5P^- 

AD^>Hf 1 0*^:2~8©> ? 7;i/^;V7 5yS, J5*f!t|fcl~4(D 

tyyM^s;^ ^^vy^^r^mifimi £ft&. MB^nm-M© 

7;^^*<!iL,t«, x^;i/«, l-^nifjvi, 2-7*0^^1, 1-7 
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X\t, ;*b*S/-X> ih^vl, 1-7°p#=^>S, 2-^0^^^ i-7>=^> 



;mtbT\t, ^;i/75/i> vya&irs; 



, l-yntf^^^S, 2-7°p fc^^S, 2-7*7-)l^3-M. t 



$tt^R l t*^§7U-;H^fcHAfD7U-JH«!:lTH 2-^ 
^;V7x~;VX, 3-^5 : il/7xr:jH > 4-^7 c JV7x"JH, M^7iZJl/ 
l?3-x5 : Jl/7x^M, 4-x5 1 ;V7x-JVS, 2-7p t:;V7 x ~)im. 3-7°P 

h°;P7x-;i/S, 4-7°Ptf;i/7x-;j/^ % 2--f v 7°Pfcf;i/7x-;^ 3— fyy 

oHJk7x-JH> 4~-f vynk>7x^H, 2-^7x'JH. 3-73^ 
7x~M, 4-^7x-M, 2-7nn7x-JH, HnD7xzjH, 

Hno7x-;H, 2-7^t0 7x-JPS, 3-7Mo7x-JH« A~7 )V3r 
D7xXJH, 2-^ h^'>7x"M, 3-^h + ->7x-Jl/S, HF^->7x 
n;^, 2-lh + y7xXJH, 3-Ih + '>7x^H, 4-X h + y7x~Jk 
, 2-7D^y7x^H, 3-7°P^^->7x-;i/^, f^D^y?!-^ 
, 2->fy7'D#+y7x-;i/S. 3-i , V7°D^y7x-;H, HV7*D^ 
•>7x"M, 2-7>^y7x-Jl/i, 3-7' h*~>7 x" )Vm. 4-7*h^v7x 
2-^fJI/7 5 7 7x"JH, 3-/^;U75 7 7i-JH, 4-^^;P75 
/7IXJH, 2-X3MV7 5 7 7x^1/8, 3-XfJV75 7 7x-M, 4~X3^ 

)l7$yy*-)i&, 2-7Ptf;PT$/7xx;us, 3-7W;i/75 /7xx;i, 

4-yok'Jl/75;7xXJH ) 2-<77"nt°^7$7 7xxjH, 3-fV7° 
Pb°;i/7 5 7 7xxjVi, 4-^V7 , nt>7$7 7xxjH, 2-7^7$ / 7 
x^JH, 3-7 , f^7>/7iXJH 1 4-7*^75y7xXJH ( 2-i^tP;i/ 
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7$ y 7x-jva, 3-s?^W5;7x-;n, 4-^^w$;7i-;n 

, 2-ylWS;7x-JH, 3-^I^75;7i-JH, 4-^X3^75 
/7X-JH, 2-y7*nt:Jl/75y7x-JH, 3-^7°n tf^75 7 7 x x;!/^ 
, 4-y7nt°JV7$7 7x^S, 2-^73^7 ^ 7 7 xXJVS, 3-5?7*^;i^7 
5 7 7I-JH, 4-v7*5 : Jl/75/7x-JH, 2-X^;i/ 73^75 7 7x~;i/ 
S> 3-I?;V^5 : JV75;7x-Jl/i, 4-X^Jl/^^;V7 5 7 7xZJH, 2-7 
^^^71^^!, 3-^Wt7x-iH, 4-7 3^1/9^7 x~;kS, 2-X 
fJ^t7xZM, 3-XfJ^t7x-JH, 4-Xf;l/^t7xZJVS, 2-7° 

nh";v^^7x-Ji/*, 3-7Pt°;v^^-7xx:;pa, 4-7d t°;i/^^7xn;i/S 
, 2—r V7°Dk°;v^^-7x-;kS, 3— f V7°Dt°;v^^-7x-;i/S, 4--fv7n 

b°;i/^^7x-;i/S, 2-7fJ^t7x"JH, 3-7Wt7x"Jl/i, 4-7 

5P;u3^7xn;i/^ 2-73^-1-^ 7 3-7 9^-1-3- 7 3^X, 4-7^ 

\-ry^-)vm, %-^^)v-\-i-y^)^m. \-*^)v-i-ry^)vm, 3-7^-2- 

±75^;i/Ss 4-7^;i/-2-^-7?;va> 5-7^;i/-2-^-7?;vs, 6-* 5^-2-?- 

79^*> 7-73 1 ;i/-2-:*-79^S, 8-7 5 1 ;i/-2-^7^;i/S, + 

3-/ f+y-l-t7« 4-^b^y-l-t7fJH« 5-^b^y-l 
-J-y^frM, fi-/f^y-l-t7fJH> 7-^h^y-l-t7fJH, 8-7 
iy-\-±yj-)Vm, Mh+y-2-t7fJH, 3-^h + y-2-±75 1 il/i, 4-7 
h^>-2-^75P;l/X, 5-7 i/-2-j-7 ^)Vm. 6-^ h*y-2-t77 c m 7 
-/F^y-2-t7f;H, 8-7 h^v-2-^75 1 ;i'S, 2-X h 1-^7 
» 3xh^y-l-t7fJH, 4-Xh^y-l-t7 5 : ;^ 5-If^y-l-t7f 
6-lh^y-l-t7?JH, 7-lh^y-l-t7?JH, 8-ib^y-l-t 
7 3-)Vm, l-ih^y-2-t7fJH, 3-xh^y-2-t7fJH, 4-xh*v-2 
-i-y^-JVm, 5-Xb4 1 >'-2-^7^;i/S> 6-xh^y-2-t7f jH, 7-xh=|F- 
->-2-^-7^;^ 8-Xh^v;i/-2-^-7^;PS, 2-kKD+y-l-t75 1 iH, 3 
-kFo+y-l- 7 -77 t ;H, 4-k Hn^->-l-^-7^;VS> 5-tFa + y-l-t7 
3^;i^ 6-th*n^y-l-t77 c JH, 7-tFa^y-l-t7^H> 8-kKn* 

zs-l-j-y^lVm* l-tFa^y-2-t7>JH, 3-t FD^->-2-±75 1 ;VS, 4 
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3Ml/S> 7-fc FD^'>-2-±75 L ;l/«, 8-fc H v-2-^7^;i/», 2-^DD-l 
-^75fMH, 3-^0 0-1-^7^1, 4-£pp-1-^73MI/«, 
•73^J1/X, 6-7 pp-1-^-7^J1/5£, 7-^on-l-t75 1 M, %-yuu-\--)-y 
^;i/g, 1-7 pp -2-^-7 ^;i/S, 3-7 p p -2-^7 4-7nn-2-±7^ 

5-7PD-2-^-7^;PS, 6-7DP-2-^"7^», 7-^DD-2-t7fJP 
L 8-7nn-2-^-7^;i/S> 2-7;i^P-l-:J-7^;H, 3-7;^p-1-7"7^ 
;1/S, A-y^^-a-i-i-y^jVM, 5-7 )V^u-\--)-yj-)V^ 6-7;p^-p-i-^- 
7^;^, i-y)V^ru-\-i-y^-)vm, 8-7;i/:tP-l-^-7^;i/K, \-y)V^u-2 
-y-y^-Jvm, l-y^u-i-^yj-yv^ \-y )\,-*u-i-j-yj-)V^, s-yfrOr 

P -2-^-7 3^1^ 6-7;i/^P-2-^-7^;V'S, 7-7^Ja-p-2-^7^;i/*> 8-7 
;i/^P-2-^-7^;i/», 2-7 5 7 -1-^7 ^kS, 3-75/-l-t75 1 JH, 4-7 
5 7-1-^-7 ^)V&, 5-7$y-l-t7f;H, 6-75;-l-t7^JVS, 7-75 
7-l-^-75 1 ;P», 8-75 7-l-t75 : JH, 1-75 S -2-± y 3^ 3-75 7- 
2-^7^;]/*, 4-75/-2-t7f;H, 5-7 5 7 -2-^7 3^1/^, 6-75 7-2- 
^-7 5 1 Jl/S, 7-7 5 7-2-^7^;VX, 8-75 7 -2-^7 2-7^;i/7 5 7 
-\-i-y^)Vm, 3-7^;V7 5 7-l-^-7^;i/S, 4-^f^75 7-l-t7 5 1 JV-I 
, 5-7^;i/7 5 7-l-^-7^;i/«, 6-/^7 5 7-1-^7^1/1, 7-^^75 

7-l-^"7^;VS> 8-/5^75 7-i-^-7^;ws, 1-7^;V7 5 7-2-^-7^^ 

S, 3-7^1/75 7-2-^-7^;^, 4-75^^7 5 7 -2-^-7 5-/3MV7 
$7-2-t7f jH, 6-7^;U7 5 7-2-^-7^;i/S, 7-/^757-2-^7^ 
;i/S, 8-7 5^;V7 5 7-2-^-7^;!/*, 2-y/W5 7-l-t7fjH, 3-7/ 
^;V7 5 7-l-^-7^;i/S, 4-v7^Jl/7 5 7-l-^-7^;i/S, 5-7/^1/75 7 
-l-i-7^;i/*, 6-7/3MI/75 7-1-^-75^;!/^, 7-7/3^1/75 7 -l-^"75 1 
;|/*, 8-^^^75 7-1-^-7^1, 1-^7^1/7 5 7 -2-± 7 5^;i/S, 3-7 
7^;i/7 5 7-2-±75 1 ;i/S, 4-775 1 ;i/7 5 7-2-^-75 1 ;U*, 5-7/^;i/75 
7-2-^7^;VS, 6-^/^75 7-2-^7^1, 7-y/W5 7-2-±7 
5f;l/X, 8-77?;i/7 5 7-2-^-7^S, 2-7 ^;i/-3-tf U -7JI/S, 4-7^;V-3 
-tfUv;i/*, 5-7^;i/-3-h 0 U7;VS, 6-/^;i/-3-tf'J 77I/S, 3-/5F7l/-2-t: 
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6-^;w4-t!U 2-x^;w3-tf u 4-x^;i/-3-tru> ? ;P 
& 5-x^;i/-3-t°u v 1 ;^ 6-x^;i/-3-tru^;v*> 3-^^;p-2-t°u^;i/» 

^ 4-^;W2-t:U v^S, 5-^^-2-tfU 6-x^;W2-b°U z?)VM, 2 

-x^ji^-truv;^ s-xg^i/^-tru^;^ 5-x^;w4- trusts, 6-x 

^JV-A-VV 2-^ h^rv-3-tfU 4-/h + y-3-k"'Jy;H, 5- 

^h + y-3-kiJyiH, 6-^h + y-3-H'JyJH, 3-* F3r ~>-2-t? U v'JWS 

2- ^ h^r~>-4-tfu^;i/*, 3-^ h^rv-4-tf u i^a, 5-^ h^s/-4-tr 

U yM, 6-* h^S/-4-t°U^;i/S, 2-xh*v-3-t!U^;V»> Mh^y-3 
-t'JyJH, 5-x F4^>-3-t:U ^JI/S, 6-x F3r v-3-tf U >>jl/K, 3-xh^ 
~>-2-t!U^;i'S, 4-xh^J/-2-k°U 5?JPX, 5-x F*~>-2-t: U 5Wg, 6-x 
b^rv-2-tf U 2-xh^^-4-tf'J^;i/S, 3-xb^v-4-t°U > ? ;i/S> 5 

-xF^>-4-t°U i?)VM. 6-xb^rv-4-b°U 2-k Ho^y-3-tf'J y^ 

X, 4-kFn^y-3-tf'Jym 5-fc F n^^-3-tf U 6-kHD + y-3 

-fcf U S?;HS, 3-t Fn^v-2-tf'J v^S, 4-t F o*->-2-t: U 5-h 
K P + v-2- tf U >^;l/S, 6- 1 F □ ^ v-2- 1: U 2- h F □ ^ v-4- 1: U 5? 

3- k F p * ~>-4- 1° U >^S, 5-kFn^r ->-4- 1: 1) 6-b h'n + y 
-4-fcTiJ^;i/S, 2-^;i/*7°F-3-tfU v^a, 4-^#7°F-3-t?U:^S, 5- 

^;i/^7°F-3-tfu^;i/», 6-^;i/^y F-3-tf u 3-^;i^7° h-2-ti u 

F-2-h°U^;i^S, 2-^;i/*7°F-4-t:U> ? ;V8, Z-*)\st> 7 F-4-tf U 5 
-^;V^7°F-4-h°U^;V», 6-^;i/^7°F-4-t:U 2-^Jl^:t-3-t:U 

swat, 4-p<^;i/5 L ^--3-fc o 'j> 5 ;i/S, 5-^^;^^--3-h°u^;i/S^ 6-*^;i^ 

^--3-t°Uv^S, 3-^;i/^:t-2-t:U ^Jl/X, 4->5 1 ;i/5 t *-2-lf U 5 

v;ps, s-^wt-fkUyJi/S, 5-^^;u^^--4-t°u^;i/S, 6-j*3\fc3=- 

^-tf'JS^l/S, 2-^PP-3-tfU 4-^PP-3-tfiJ 5-7 nn- 
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3- fc: USUI'S, 6-#PP-3-fcf 3-y-PP-2-k°U^jl/*> 4-^pp-2- 

t!U^S, 5-^DO-2-k°U> ? ;i/S, 6-^uo-2-tf U 2-y*PP-4-t: 
Uv^PX, 3-^PP-4-b°U 5?;VJSv 5-^DD-4-fUyJH, 6-£PP-4-tfU 
5?;W3I, 2-7Sy-3-h°U 4-7 5y-3-H'JvM> 5-T5y-3-h°U^ 

6-7 5/-3-t°U^;V*. 5 4-7 5 7-2-tiU 

5-7 5y-2-t°U^;VS, 6-75 7-2-fcfU v^S, 2-T5 y-4-tf'J 
, 3-7 5y-4-k°U 5-7 5/-4-t"UyM, 6-75/-4-H'JyJI/S, 2 

-hE/ ^^75y-3-fU 4-^E/ /^7S 7-3-fcf'J i^S, 5HE7 

*^;Krs/-3-t!U$>ji'X, 6-^7 ^^;u7 5y-3-t°u 3-^y^^;i/ 

-2-k°u v^;i/S, y^;i/7 5 y-2-tfu 2-^e/ *3^7^ /-4-t° 
Vz?)vs, 3-^/^5^75 / -4- tru^S, s-^y^w^y^-^jy^ 

^^;V75/-3-tf 5-5?*5 1 ;l'75 7-3-fc!y5>;i'£, 6-y/^7S 

y-3-tTU v;US> 3-y^5 1 ;i'75/-2-fUyiH, 4-y^fJl/7 5 7-2- bf'J 
itfrM, 5-v^5 1 ;U7 5y-2-tfU vJl'S, 6-^^;i/7 5/-2-k°l)S?;i^ 2- 
y/?;i/75/-4-t°'JyM, 3-v^;l/7 5 /-4-t: U v^S, 5-:/*^;i/7 
5y-4-t")JyJH, 6-yy^7 5;-4-fUyJH. 2-7;i/^-P-3-k U vJV 
4-7;^P-3-tf U 5-7;l^P-3-tf U i?)V&, 6-7;V^-P-3-t°U 

>ui/S, 3-7;v^-p-2-k°u 4-7;i/^p-2-tfu 5-7;V:*p-2- 

tf'J^;^ 6-7jl^P-2-t?U v^g, 2-7;i^P-4-t:D^;Ug, 3-7;t^P 
-4-tTU i^Jl/S, 5-7;i/^a-4-k°U vJl/S, 6-7;l/^P-4-tfU 2,4-^ 
;*?;W3-t:U>Ml/S, 2J-y>?Jl/-3-lf'JyJl/i, 5J-yy^H-f'JyJP 
4, 6-yyfjV-3-t°UyM, 4, 5-v^^;W2-k° U v^S, 5, 6-^7^;i/-2 

-trusts, 2, 3-^/^;p-4-t°u sws, 2, 6-^7^-4- trus?;p*» 2,4- 

h + ^-3-hfU v^S, 2, 6-yy h^^-3-k°U 5, 6-77 b=^>-3- 

k°iJv;VS, U-y/h+y-J-k'iJym 4, 5-y^ h + y-2-k'UyJVS, 5, 
6-y/ h + S^-fcfUS^hS* 2, 3-77 h^y-4-fc: U i?JVM. 2, 6-77 h^v-4 
-kfU^^Ss 2-7 P p -6-7 3^-3- tf'J 6-7PP-2-75P;i/-3-k 0 l>~7 
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^v-6-7PP-3-tf'J^;i^ 5-^OD-6-^^^-3-tfU 5-;< h*~>-6 

-/^Jl-3-tf U 5-Xh^~>-6-^5 1 ;i/-3-tfU^^*> 5-^7 an -6-^ h 

=¥->-3-t°U> ? ;i/S> 5-^DD-6-xh^r>-3-k 0 U ^JP*. 2, 5, 6- h U j* ^JV-Z- 

k" 'J y jkS, 2-\L?z?-)im. 5-^^;i/-2-t 0 ^i^x;i/S, 6-*5f;w2-tf^x 

□ n-2-tf^vx;i/S, 3-*^;i/-2-7U;i^ 4-^^;i/-2-7 U;VS, s-^ww 
2-7'j;vs, 2-^^;i/-3-7U;v», 4-^^;w3-7'j;v», 5-^fjH-7UJi/ 

3-^ h^v-2-7U;VS, 4-^ h^y-2-7UJH, 5-^ h=^y-2-7'JJH 
, 2-* h^~>-3-7U;i^ 4-^h+y-3-7UJ«, 5-/ h^y-3-7'J;H, 3 
-^Dn-2-7UJV$, 4-^7 0D-2-7"j;i/*> 5-^ □ p-2-7 U , 2-^7 pp-3 

4-7Pp-3-7'J;US> 5-^an-3-7UM, 3-7;^ p-2-7 U )V 

S> A-y )V^u-2-y^))V^ 5-y)V3rn-2-y u;vs, 2-7;Wo-3-7'J;H 

, 4-7;Wn-3-7U^S, 5-7Mp-3-7U;H, 3-^f;i/-2-flz;H, 4 

-^^;i/-2-5 L x-;i/a, 5-^5^;w2-^x-;i/S, 2-^f;h3-5 : i-;H, 4-* 
^;i/-3-^x-;i/*, s-^fjp-j-^i-;!/!. 3-^ h*->-2-^xx;i/^ 4-* 

h^r^-2-^X-;i/S, 5-* h=lF->-2-^X-;VS, 2-* h + 4 

h'+y-3-firjH, 5-^ h+y-J-fxzjPS, 3-7 n o-2-^x~ jpg, 
4-7DD-2-fizM, p a-2-fX-JH, 2-7 p n-3-fi-jl/S, 4- 

5-7 o D-3-fi;M, 3-7;i'*b-2-5 1 x-;i/S> 4- 

7;v^p-2-9^x-;i/S, S^jv^p^-^xx;^ 2-7;i/:*p-3-9 : -xx;i/X 
, 4-7;v^-p-3-^xx;vs, $-y frjru -1-3- a- fr&iz Etmtf t>nz> a 

-fflfg, (I) fc&^T, R 2 T^$n?)g^StLT«7KMa> ^;i/77 7°hS, 
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^^^-Ji^^s^ -f v ^ >f JVt^r y * - ;p t ^ yX, 

-jkss: (i) Yt&w-s, ^mm^-, mmm^. *fctt*ns^e>®wstL 

¥5*J-)Vm. ^5^y'-Jl/f, fcTU^>St» k'7y>I, t° 

stistisc^ # &ajRsns i%> l < ra^e©^ uw^^tsm^m^^m^ 

JftSC cfc o T-?-©— g&a*S&2 tlT V>T fed; iASSW fcf U 5>>aiT* 

©&Bfc»ife£nTV>T i &«fcVi„ £fc, SiY^2i^±0SiiHJ:oTfi$ 
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a, ^it2~8o^7;v^V7^ys, j^«i~4© ; E7 7;i/+;i/7=- 7^ 1- 

tfDU vxjk 2-tfoU ^x;i/K, 3-t!D'J5?-JH, fcWJ yVl, 

s 1-7*0 1:;!^*^ 2-7'otf;^^-*, i-77;i/^:«, 2-7^;i/3^S> t- 



-t^n-i-i-yj-jim. 8-^^-i-^-7^;ps> i-^^;p-2-^-7^;i/*, 3-7 
;v-2-^-7^;i/S, i-^^-)V-2-i-y^)vm, ^-^^)V-2-i-y^-)^, 2-^b + 

->-!-:*- 7 7;VK, Hh^y-l-t7« 4-7 V^-y-\-3-yj-)Vm, 5-7 



-7 h^->-l-^-7^;i/*^ 1-7 h^v-2-^"75 1 ;i'S, 3-7 b 3r v-2-^7^;i/ 



8 



, 4-/h^y-2-t7^H, 5-7 h^>-2-±7 5P;i^ 6-/ h^r y-2-t7f 



7-^h + y-2-t7^H, 8-^h^y-2-t7 5 1 ;H, 2-ih + y-l-7- 



7^1^ 3-x b^v-l-^^Jl^ 4-ih^y-l-7-7f;yi, 5-xh + y-l 
-^-7^^X> 6-Ih^y-l-t75 : JVS > 7-X h^ri/-l-^7^;i/S, 8-Xh + 
v-l-^^X, l-Xf + y-2-t75 : JH> 3-Ih^y-2-t7?JH, 4-X 
h^~>-2-:f75M/S, 5-Xh+~>-2-^-75 1 ;i/S, 6-xh + y-2-t7fJH, 7 
-ih^y-2-t7» 8-ih4 1 y-2-t77 c jH, 2-kFn + ->-i-t7^ 
3-fch'o+y-l-t75 : ;H, 4-tHD^y-l-t7fJl/i, 5-kFD^H 
-^-7^;l/S, 6-kFn + y-i-t7« 7-tFP + y-l-t7^;H, 8-h 
HD^v-l-^-7^;i/*> l-tFn^y-2-t7fJH> 3-kFn^y-2-7-75 1 
4-kh'o + y-2-t75 1 JH, 5-k FD^y-2-t75 1 JH 1 6-bh'D+y 
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no-l-t7f;H, e-^OD-l-^^H, ?-^DP-i-t75 : Jl'S, 8-^o 
o-i-:?-7^;H, i-^nn-2-t75 : JH, 3-7 no -2-^-7 3^l/g, hdd- 

^7?;i/X, 8-^00-2^7^1, 2-7;i/^-o-i-±7^;i/S, 3-7;i/^-o-i 
-^-7^;i/*, 4-7;1/^-d-i-^-7^;^, 5-7;i/^o-i-:f7^;H, G-y)Vjr 
u-i-j-y^jvm, l-y)V-tn-l-i-y^)vm, 8-7 Jl^u-l-j-y^frm, 1-7 
)V^ru-2-i-y^)V&, 2-y)Vjru-2-j-y^)im. 4-7;i/:tD-2-±7^;H, 5 
-■7^^-0-2-^-7^;^, 6-7^^-o-2-^-7^;i-S, 7-7;^ 0-2-^- 7 
, 8-7;i/^-o-2-^-75 1 ;^, 2-75 7-i-x7^;n, 3-757-1-^-7^1/1 

, 4-7 5 7-1-^75^1/g, 5-75 7-l-t75 1 JH, 6-75 7-l-t75 1 JH, 7 

-7sy-i-t75 1 ;i'S, 8-7$y-i-t7?;n, i-7$;-2-j-7fjn, 3-7 
5 7-2-^7^;H, 4-75 7 -2-^- 7 5-75 7 -2-^-7 5P;i/S, 6-75 

7-2-^-7?;i/S, 7-75 7 -2-^7 J-)Vm. 8-7 5 7-2-^7^2, 2-7^;i/ 
75 7-l-t75 1 JH, 3-^?JV7 5 7-l-t7fJH, 4-^W5 7-l-t7 

5-^5 1 ;V75 7-l-t75 : M, 6-^^JV7 5 7-l-t7?M, 7-7 
;P7 5 7-l-±7^;PS, 8-^^7 5 7-l-t7fJl/S, MW5 7-2-t 
7^;H, 3-7 5 i ;i'7$7-2-^-75 1 ;i/S, 4-^f;i/75 7-2-t75 : Jl/a, 5-7 
5 : ;i/75 7-2-t75 1 ;H, 6-^fJP7 5/-2-t7fM, 7-73^75 7-2- 
±75f;H, 8-7?;i/75 7-2-^-7 5 : -;i/*, 2->?7^;i'75 7-l-7-79 : -;H, 
3-> ? 7^;i/7 5 7-l-7-75 1 ;i/*, 4-7^^75 7-l-t7f;i/S, 5-i^7^;i/ 
75;-l-t7fJH, 6-77 3^1/7 5 7 -1-^7 7-77 ^)VT 5 7 -1- 
±75 L ;H, 8-^7^1/75 7-1-}- 7 flU, 1-773^75 7-2-3-73^H 
, 3-y7fJl/75 7-2-±7^;VS, 4-773^1/7 5 7-2-^73^1/2, 5-773^ 
;V7 5 7-2-^-7^;i/*, 6-y^5 1 J]/7 5 7-2-t75 : M, 7-773^1/7 5 7-2 
-^-7^;H, 8-773^1/7 5 7-2-^7 3^1/*, 3-7^;i/-2-^x-;PS > 4-7 
^;i/-2-5 1 x-;H % 5-73 1 ;i/-2-3^xx;i/S, 2-7^;i/-3-^xn;H % 4-7 3 1 
;i/-3-5fxn;H, 5-7^;i/-3-^x-;H, 3-7 F^H-?irjH, 4-7 h 
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ft 

h^>-3-^xx;i.S, b^-S-^xxjl/g, S-^pp^-^xx^S, 4 

5-^nn-2-fi-jH, 2-/;an-3-fizM, 4-7 

□ □-3-^xx;i/S, 5-^pn-3-fizjH, 3-7;i/:tP-2-^x- j]/^ 4-7 
;i/^-o-2-^x-;i/S, 5-7j^n-2-fi-JH> 2-7j^P-3-fx^JH, 4 

^j^o-s-fx-iH, 5-7;v^-p-3-^xx;i/S, 3-/^;i/-2-7U;PS> 4- 

^^JH-7UJH, S-^^^-Z-^UJl'S, 2-^^;V-3-7U;VS, 4-^^-3- 
7 U 5-^^;i/-3-7U;i/^, 3-^h^y-2-7'JJH, 4-^h^y-2-7'J 
5-^ h^S/-2-7 U;WS, 2-^h^y-3-7'JJH, 4-* h^~>-3-7>J;i^ 
X, 5-.* b^v-S-y'j;^ 3-7no-2-7'JM, 4-7nn-2-7'JM, 5- 
7PD-2-7UJVS, 2-7PD-3-7UJH, 4-7CP-3-7UJH, 5-7PP-3- 
7U;H, 3-7Mp-2-7U;1/S, 4-7)l^a-2-7^ 5-7)l3ru-2-7 
2-7;i/tP-3-7'j;H, 4-7^tP-3-7'JM, 5-7JI/^-n-3-7 U 
;VS> 3-^^;V-2-t°D U;i/S> 4-^;W2-t:P U;V«, 5-^^Jl/-2-t:PU;W 

2-^;w3-tfa u;i^ 4-^5 L ;p-3-h°o u;i/», 5-^^;w-3-tfDu;i/« 

, 3-^ h^v-2-en U;U*. 4-^ h + v-2-k°nU;i-S> 5-* h^v-2-tf n U 

2- ^ h^i/-3-b°n UJl^S, 4-^ v-3-tfn >J 5-^h4^>-3-t: 

□ U ;VS, 3-^DD-2-t!n«j;i/S, 4-7 a n-2-tf o U 5-y-pp-2-fc:P 
U;V*s 2-^ Do-3-t°D 4-7 PP-3-tfP U 5-7PP-3-b°PU 

3- 7;M-n-2-fc?ny;PS» 4-7 )i3ra-2-\iu y 5-7^^a-2-k° 

oU;i/S, 2-7;i/^-n-3-h°PU;i/S, 4-7;i/^-P-3-t°D U;WS, 5-7;i/:tni-3 

-tfpu;vs> i-pW!/-2--f 5^vu;ps. 4-^;p-2— r $7Vu;i^ i-* 
9^-4— r 5 7VU 2-^;w4-r ^vu^s, 5-/^;i/-4--r stvj 
i-^ji/-5--r 5^/u;w*, 4-/ h * — r 5 TV u 2-^b^>- 

-4--T STVU^X, 5-^ b*->-4-< STVU;^ 4-7PP-2-T =• TVU^ 
2-7PP-4-T 5-7PO-4-f5^;UJH, 4-7;U:*P-2- 

^$^7um 2-7;i/^-p-4--r 5-7^0-4-^ stvu^x 

> 2-^^;i/-3-t°u> 5 ;u*, 4-^5 L ;i/-3-t°u ^;vs, 5-^^;v-3-h°u 6 

-/f;H-fUyJH, S-pWl^-EUS^I/S, 4-* ?;W2-H U 7;i/S, 5-^ 
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;W4-tru^;v*, 5-* 3\>m- trusts, 6-^^;w4-tf Uv^g, 2-x3\n,- 

3-H'JyJH, 4-X3MI/-3-t:U S-IfJH-f'JyJl/i, 6-x^;V-3- 

k'UyiH, 3-^^;P-2-t°U 4-p<5F;y-2-t:l) y^S, 5-*3^-2-t! 

U yJH, 6-x^;i/-2-tf U 2-x^;p-4-t°u 3-x^;i/-4-b°U 

5-x^;V-4-hfU 6xf;V-4-t°UvJH> 2-pt h^y—3-t: 'J 

4-^ h^rv-3-t:U^;i/», 5-* h*y--3-tfU 6-^h^r>'-3- 
tf U 3-* K*~>-2-tf U y^VS, 4-* h=^>-2-fc? U 5-* h^> 

-2-k°U 6-7^ h^Fv-2-biU 2-7^ h^->-4-h°U ^M, h 

=^y-- 4-h°U> 5 ^S, 5-7< h^y—4-t:U y^;yS> 6-;* h^rv-4-t°'J y;H, 2- 
ih+y-3-f'JyJI/i, 4-if+y-3-HUy;H, 5-ih^y-3-k"'JyJH 
, 6-X h^iz-S-lfUv^*, 3-Xh^rv-2-h°U^;^, flh^y-Z-k'J^ 
;y*, 5-x b-^v-2-tf U >?JH, 6-lh^y-2-H'Jy;H, 2-Xh^57-4-tf 
U yVH, 3-xh^v-4-h°U 5-x N^v-4-hf U y>VI/^ 6-xh^~>-4 

-ti'JyjH, 2-h Ka^r^-3-tfU 4-t H n^~>-3-t; U yJH, 5-t 

Fn^y-3-f'JyM, 6-h H n=^>-3-tf U 3-kFn^y-2-f'Jy 
4-kHD^j/-2-lfUym 5-t Fn^ ~>-2- tf U yjH^ fi-kh'D^y 
-2-t°U v^S, 2-k Ha^rS/-4-t:U v 5 ;^, 3-h F □ * v-4-tf U 5- 
t: Fo^v-4-t°U i?)im, 6-tFo + y-4-t°UyJH, 2-t^#7 h-3-tf'J 
S^*, 4-7^#7°h-3-tfU yJVS, 5-7^1/ # 7° h-3-k° U y?;bS, 6-7^#7° 
h-3-t"UyJH, 3-7^;i/^7°h-2-tfU^;i/*, 7° h-2-h° U S^g, 5 

-TWk^yb^-tfUy 5 ;!/^ 6-7WI/#7°h-2-k°U vUl'S, 2-7^;i/*y h-4-tf'J 

3-7^#7>-4-tf'j 5-^;p*^h-4-t?'j^;H6, 6-7^ 7° 

h-4-tf 'J y]H, 2-7^;V5P*-3-t!U> ? ;i^> 4-7^;i^xt-3-fc: U y?;i/S, 5 
-7^^^^--3-t°U^;VS> 6-7^1/^-3-^1) yUl/S, 3-7^;i/^;*--2-t:iJ 

y?;i/S, 4-7^^;i/^^-2-t°u> ? ;i/a, s-^fji/^-k'jyM, 6-7^;^ 

^--2-tfU 2-7^5 L ;V5 1 ^-4-l:U> ? ;i/S, s-^^^^^-^-^Uy?;^, 5 

-pWl'^HhtfiJ ~7>S, 6-7^ ^^^^-tf'J y^;i/S, 2-7op-3-tfU^;V 
4-7 □n-3-k°U^;i'S> 5-7 □ n-3-h: U zSJlM. fi-^DD-j-f'JyJH 
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% 3-£PP-2-tf USWS, 4-^nn-2-tf'J v;VS> 5-^nn-2-KU^VS, 6 
-£ pp-2-tf<J S^VS, 2-^DD-4-t!U^;i/S, 3-^na-4-b°U 5-£* 
□ P-4-tfU^;i/S, 6-#DP-4-tf ys?;i^ 2-75 7 -3-tf U i^Jl/S, 4-7 5 
y -3- tf U 5W2k 5-7 5 7-3-tfy 6-7 5 7 -3-tf 'J S^X, 3-7 5 7- 

2- fcfU5?;i/«, 4-7 5 7 -2- tf U >^S, 5-7 5 7-2- tfU 6-7 5 7-2- 
H >J yjH, 2-7 5/-4-tfy vJl/S, 3-75 7-4- tf'J 5-75 7-4-tf 
'J viH, 6-75 7-4-k°'J =?)Vm. 2-^67 79^75 7-3- tf U i?)V&, 4-^7 
75^1/7 5 7 -3- t!U 5-^E 7 7 ^ 7 5 7 -3- 1: U zS)lM. 6-^/7^1/ 

75 /-3-tf y 3-^77^75 7 -2- try 4-^77^^757 
-2-tf y 5-t7 7 5 1 ;i/7 5 7-2-tfu 6-^/7^75 7-2- tf. 

U^Jl/S, 2- ; E7 75 1 ;i/7 5 7-4-t o y 3-^ 7 7 ^)V7 5 7 -4- tf >J 

5-^7 7^1/7 5/ -4- tfy 6-^E7 7^;i/7 5 7-4-tfU S^X, 2- 

^7^;l/7 5 7-3-h°'J^;i/«> 4->*7 5 1 ;P75 7-3-t:U^;US, 5-v?/^;i/7 

5 7 -3- y 6-^7^75 7-3- tf U z?)l>m, 3-v7 ^)V7 5 7 -2- tf 

U^JVS. 4-^7^7 5 7 -2-tf'J 5-^7^;i/7 5 7-2-k°U ^;l/S> 

6-^75^7 5 7 -2- tfUv^-S, 2-^73^7 5 / -4- tf'J 3-^7 

75 7-4-tf'J 5-v7^;V75 /-4-tf'J 6-^7^^7 5 7-4- 

tf y 2- (i-tf p y -3-tf y >>;i/g, 4- u-tr p y -3-t: y 5? 
5-(i-ifoy5?r:;w-3-tfy5?;i/*, 6-(i-tfpy >>-;i/)-3-tfy >^», 

3- d-tfpy v-;v)-2-tfy i?)v&. 4-d-tfpy ^;w-2-tf y vjvm, 5-0- 
tf p y >*-;w-2-tf y z?)vm, 6-d-tfP y >>-;v)-2-tf y ^)im, 2-d-tfp y 
*?=lM -4- tf y *?)vm, 3- (1- tf p y s^;w -4- tf y 5- (1- tf p y v - ;u 
) -4- tf y s> ;us, 6- (l- tf p y v n;w -4- tf y 5? 2- tf ^ y v 7 -3- tf y s; ;u 

4-tf^y ^7-3-H'j 5-tf^y ^7-3-b°y 6-tf^y>v-3 
-tfy^ji/S, 3-tf^y ^7-2-tfy swas, 4-tf^yev-2-tfy vuva, 5-tf 
^y ^7-2-tf y 6-tf^y ^7-2-tfy >>ji/S, 2-tf^y v/-4-tfy 5? 

;i/S> 3-t^Uy;-4-t'JyJl/S, 5-tf^'J ^7-4-tf'J 6-tf^'Ji?/ 

-4-try >w£, 7-3-tfy 4- : e;i/*y 7-3-tfy 5- 

^ji/^y 7-3-tf y e-^i/fcy 7-3-tfy 3-^fcy /-2-try 
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-^;V*U /-4-t:U:7>g, 6-t^*Uy-4-t 0 'JyJH, 2-7;i/^n-3-k°U v 

4- 7;i/^P-3-t°U> ? ;i'«, 5-7^tD-3-k s UyJH, 6-7;i/^-n-3-t° 
UvJVS, 3-7^^-D-2-t°U 4-7;l^P-2-t:U-7;i<'^ 5-7;i/?To-2 
-tfUv^S, 6-7;V^n-2-tf U v^VS, 2- 7 ;i/ ;f p -4- 1: U SWjfc, %-7)V-t 
□-4-t'Uv;H, 5-7;i/^P-4-t°U 6-7;i/^n-4-t:U 2,4- 
^p<^^-3-tf U ~7;i^ 2, 6-^p< U 5, 6-v^;i/-3-fcfU 5? 

4, 6-^/^;i/-3-b D U z?)V&, 4, 5-^^^;i/-2-tf'J i^;v*> 5, 6-^^^^ 
-2-t°Uv;VS, 2. 3-v^;i/-4-tf U^X. 2,4 

h*~>-3-h°U vJl^, 2, h*->-3-ti D i?)VM, 5, 6-5?* h^v-3- 
tTU -J)Vm, 4, 6-5?* h^v-3-t: U 4, 5-5?* h^>-2-k°U 5?;P», 5, 

6-5?* h + U i?;h£, 2, 3-5?* h^vM-fcf U 5?;i/S, 2, 6-5?* h^^-4 

-t:U5?jI/X, 2-7 UU-b-*?)V-Z-¥W)VM, 6-7PP-2-*^;W3-t:U5^ 

5-^^^-6-7 PP -3- tf U 5?;^, 5-* h=^>-6-7 PP-3-tTU 5?;]/X, 5-X b 
^rv-6-7PP-3-k°'J 5-^nn-M5 1 JH-k t iJyJl'S, 5-* b^v-6 

-*3^-3-t: U 5?;i/S> 5-X b^5/-6-*3^-3-t:y 5?;i/S, 5-7PP-6-*h 
*$/-3-t£U$?;U£* 5-^DO-6-xh+y-3-f'JyM, 2, 5, 6- h U * 3^-3- 
k°U5?;VS, 2-£7 5?XJl/g, 5-*^;V-2-t:^5?xjl/K, 6-*3\>W2-t!^5?x 

5- * h*2/-2-b!5 5?:i;H£, 6-* b^v-2-tf^ vnjl/^ 5-xh^F->-2 
-k'7y^H, 6-xh+y-2-k"7y-JH, 5-7 d u-2-¥? 6-7 
□ □-2-tf^5?x;l/g. 3-*^;W2-^>73 L xx;i/X, A-^^)l~i-^>'J^-JL 

ix;H, 5-^;W-^>' , /5 : i-JH, 6-^5 L ;i'-3-^>7^x-;i/S, 7-* 

^;W3-^>75 L x-;i/S, 2-^5 1 ;W5-^>y*5 L xx;i/S, Z-^^)V~5-^>"/ 
?xx;PS, 4-^^ji/-5-^>7^xx;i/S, e-^^jH-^y^fi-jH, 7- 
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^>7?xx;i/K, 5-* h^7-2-^>7^xx;i/S> 6-^ h^v-2-^>7^x 

7-^ h^>-2-^>7?XXJl/^ 2-^ h^y-3-^> , /5 1 X-;H, 4- 

-^>7^xx;VK, ?-^h^y-3-^>7fx-JH, 2-^ h^->-5-^>V^ 
i-JH, 3-pt h^>-5-^>7^xx;V^ 4-^b^y-5-^> 1 /fixjH, 

6- ^h+y-5-^>V'f-x-JH, 7-^ h^v-S-^OV^xxyl/X, 3-7DD-2 
-^vy^iziH, 4-^DD-2-^> N /fx-JH, 5-^np-2-^>yfx- 

6-^do-2-^> , /5 : x-M ) 7-7PCi-2-^>7^xx;|/g, HDD 
-3-^>7^xx;|/g, HDD-3-^>y?i-M, 5-7 nn-3-^>7^x 
x;i/S, Hnn-3-^> l /^xrjVi, 7-^nn-3-^>^x-jH, 
D-5-^>yfi-M« 3-^dd-5-^>^i-JH, 4-^on-5-^>7*^ 
x-jl/S, 6-i7 0D-5-^> , /fx-;H, 7-7no-5-^>7*^xxjl/g, 3-7 

^>7^xz;H, 6-7Ji'tD-2-^>^ixjH, 7-7;i/^-p-2-^>y*^x 
x;i/S, 2-7;u^-D-3-^> N /^xx;i/S> 4-7;Wn-3-o , /5 1 x-jH, 5- 

7MD-3-^>V'fi^;H> 6-7^tn-3-^>y5 1 x-JH, 7-7Jl/:tn-3 

2-7JWd-5-^>!/5 : xzjH, 3-7;i^n-5-^>V*^ 
XXJVS, 4-7Jl/tD-5-^>7*fIXJH, 6-7JVtD-5-^>yfXZJH, 

7- 7JWD-5-^>7'?XXjH 1 Z-*?-)V-2-^yv*7 U^S, 4-^^;W2-^ 

>77>j;ux> 5-^^;w-2-^>i/7U;ps, 6-^^;i--2-^>V'7U;vx, 7-^ 
f;w2-^>77'JJH, 2-^^;w3-^>v*7U;i/X> 4-^^;v-3-^>77U 

^>v*7U;vs, 2-^;i/-5-^>77U;i^ 3-^;w5-^>77U;i/X, 4- 

U;VS, 3-^ h*->-2-^>77'j;]/g, 4-^h^y-2-^>77UM, 5-;* h 
+ y-2-^>y7Um 6-^ h^v-2-^>77'J;i/K, 7-^ h^~>-2-^>7 
7'J;i/S> h * 7-3-^7 77 U;VS, 4-^h + y-3-^>77'jm 5-* 
h3r7-3-^7 7*7U;i^ 6-^h + y-3-^>77'JJl'i> 7-p< F + y-3-^> 
77U;i/g> 2-^ h^S/-5-^>77U;W«, 3-^ h^S/-5-^>77 U;i/*> 4- 
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pp-2-^>771UI/S> 6-^on-2-^> , /7'j;i/S, 7-7 pp-2-^>77 D 
JVm, 2-7PP-3-^>77U;i'X, 4-^od-3-^>77UJH, 5-7PP-3- 
^> % /7U;i^ Hno-3-^> 1 /7'JM, 7-^an-3-^> 1 /7U;H, 2- 
^dd-5-^> 1 /7 i J^ 3-7on-5-^>y7UJH, 4-^dd-5-^> 1 /7 

-2-^>V7U;i'X, 4-7;V:*P-2-^>7*7>j;i'S, 5-7JVtO-2-^>y7U 

6-7;vtD-2-^>y7'JM, ?-7J^o-2-^> i /7U;H, 2-7;]/;*- 

o-3-^> 1 /7UJH, 4-7;Wn-3-^> 1 /7U;H, 5-7JVta-3-^>^7 
UJl^ 6-7;P^-a-3-0 % /7U;PS, 7-7;i/^-n-3-^> s 77'j;i/S, 2-7^ 
tn-5-^> v /7'JJH, 3-7;^o-5-^>v*7UJH, 4-7;P:*p-5-^>7 

yVJVm, 6-7J^n-5-^> , /7'JJl'S, 7-7Jl/:*P-5-^>77 1 J;i/^ 1-^ 

^;i/-2-r > f u 3-^^ji/-2— r > Fii;i/g, i-tf-ju-z-i >f u;vs, 5 
-^5=-;i/-2-f >fu;p*. 6-^3^-2-^ > F u 7-^^;w2-f > f u;ps 

5-^5^;i/-3— r>FU;i/*, 6-^^;i/-3— r > fujus, 7-^5^-3-0 
-5— r > f u 3-p< F*->-2--r >fu;i^, 4-* F^>-2-f>Fu;]/*, 5 

F * 5^-2 — T > F U 6-^ F3r~>-2-^ > F U 7-* F* v-2--f > F 
U 2-^ F 5/-3-f > F U 4-^ F * v-3-f > F U Jl-X, 5-* h + y 

-3— f > F U ;V»> 6-* F^v-3— f > F U )Vm , 7-* F * ~>-3-f > F U 2 

F=^>-5— T >FU;i/-S, 3-* F=^>-5--C > FU;V*> 4-^F=^>-5-^*>F 
6-/ F + V-5--T >FU;PS, 7-/ F^~>-5--r > FU;i^», 3-7PP-2 

-r>Fu;i/S, 4-7pp-2—f>F'j;i/X, 5-?aa-2—r > Fu;i/*, 6-70 

□ -2— f>FU^S, 7-7 p P-2-f > FUJI'S, 2-7 a P-3-- f > F U ;i/3S* 4- 
7PP-3-- T >FU;VS> 5-7ao-3-^>H'JM, 6-7 p p-3— r > F u )vm 
, 7-7 P p-3-^ > FU^S, 2-7PP-5-f>FU;i/S, 3-7PP-5-- r > F u 
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4-^nn-5-^>H'JJH, 6-7 n n-5— T > F U )\>m. 7-7DO-5~T> 
HU;i^S> 3-7;i^a-2--f >KU;PS, f7JWn-M>F'JJH, 5-7;u:t 

, 2-7Mn-3-^>F'jjn, 4-7;i/^-o-3— r>Hu;i/*> 5-7^^-0-3— r 
>hu;vs, 6-7;v^a-3--i'>Fu;i/S> 7-7;i/^u-3-r>FU;i-^ 2-7^ 

S> 6-y;i/^-a-5-^ > HU;PS, 7-7Mn-5-OFU;H> 3-* 3^-2-* 

u;i/S, 7-^^;i/-2-^r/ 8-*^;w2-*/ u;v», 2-^^-4-^7 u 

-^^;i/-6-^y u;i/*, 8-/fjH-^;ujH, 3-^ h^->-2-^/ u;vs, 4- 
, 7-^ h^->-2-^y u;i^ 8-^ h^->-2-^/ y 2-^ h*~>-4-*/ d 
y u;kS> 7-y h*v-4-3r/ u;i/», 8-y b^-4-*/ u;w«> 2-^ b^>-6 

□ o-2-^yujn, 4-7dd-2-^;'Jjh, 5-^od-2-^;ujh, 6-70 

n-2-^yUM, 7-^dd-2-^;iJM» 8-7nn-K/ UJVi, 2-7 
4-+/UM, 3-^nn-4-+7 UJ^ 5-;7DD-4-^y 'JJH, 6-7PD-4- 
3VJ;]/&, 7-^on-4-^;>JM, 8-^nn-4-^yUJH, 2-7on-6-^ 

yy^S, 3-7 u;vs> 4-7nn-H; u;i/S> s-^qo-h; 

y;W2S* 7-7 dd-h; U;i/S> 8-7an-6-^;uM, Z-y u-i-^- j 

U;i/S, 4-7Mo-2-^7UjH, 5-7JVta-2-^/'j;VS, 6-7;V:ta-2- 
+ 7 UM^ 7-^;i/^-n-2-^r7 U;VS, 8-7^^ 0-2-=^/ U ;H, 2-7;l^n 
-4-^yU;PS, 3-7J^D-4-^7UM, 5-7Jl^n-4~3r/ U^S, 6-7;]/ 
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MfB-^^: (i) k:*'viT*5icff*LViR I ti/Ttt^si»i~6ffl0,7;i/*;i/ 
» *>?)im, a=^x;H, 2-^\^v-;i/S, tfx;i/g, yn^- 

2-^>^;PS, 7°a^-;i/S, ^>T-M&t* 

tru^>ai (2-eus?;k 3-eus?;k 4-£us?;w xtftf^^at 

^;V-3-k°U 2-x^;W3-t D U> ? ;PS, 6-x^-3-t!U^*, 2-*b 

*~>-3-tf'J vJHS, 6-^ h^->-3-HU^;PS, 2-Xh + y-3-H'Jy;H > 6- 
ih + H-K'J^H, 2-^np-3-h°U> ? ;i/S, □ ci-3-tf'J >>Jl/g, 6- 
3?* 3\>U75 y -3- tUS^S, 6-(l-tfaU^x;W-3-b°U v^*, 

y-3-tf'j ztjvrn, 6- ; e^*u y-3-t°Uv^s> 6-* ^u^ 1 *^- trusts, 5 

, 6-^^^;i/-3-f'J 5, 6-5?* h^v-3-f'J v^S, 2, o n-3-t 0 
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E^m^v<, * T* & # k: 3- tf U S?;P3I, 6-^?;i/-3-tf U 6-* h^~>- 

, 2-^ h^v-3-tf'J v;V*> 2-^DD-3-k°U^X^$?£b^o 
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SO*^» (I) T^SnS'fb'&'fett— JKS (II) : 



(5£*K R 1 , X, Y«ffrfB5£ (I) £IW?afc£) 0hFD + y«i^:5^ 
KSf##©S££ttfc£LTTfBHft5£ (III) : 



( 1 ) R 2 = 0H©±t£ 

flS^ft (IV) £Y-CH 2 -Hal (:£*> YteiS (II) <hl*]iST\ HalteAny >J^£ 




Y 



(II) 
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&V*T\ xa*NH0*§-&«, fls-g-* (V) t^jS-TSR'-NH, (St*, R'ttttlflB&NtS 

A, *U^A^©7^*U^JS, 7K*'fb7"hU r 7A#©7;V*U^p7jcm'fktl^ 
h\ fh7kFD77X 1, 4-^xj-^ltX ^^^Afti'iD^yoh^l 

fcfc* {b^%(IV)^e>^t/(VI)^®5i-r§Igt*3ViT, *«5K:2-«ft#(V 
')£"&e!gU JfcUT, R2-«Jfc# (V* ) £Y-CH,-Hal (5£ + , Y«5£ (II) 
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II) t^HJ^A^ h*^F£££jS£#Tte£tl(VIII) tlfcftfc, Wl 

Tj&^;WbT£££££0 (IX) ^#5:tfctt§. 
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(VII) 




(X) 



(XI) ft£#J (IX) £i£S#ffiT, R 2 fc^jS-T^>7~>;i/^PU HfeSVi 



£©3i»7^>^ iltLT«fh7h F077X 1,4^^17- S?^D 
o 7 ^ > & £ (D # y n h > tt £ ffl V* 3 £ <h £ £ „ & Jfc^ «0"C fr f S ^ 



NH 




(IX) 



NH, 




OCOR 4 



(XI) 



M:it7mmm, mm^, mm^s bm&, 



& £ © n # w fc fF m z n s % t b t ffl n § ^ t & t # § o 
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*mjwmn thru, -«u)-e^$n&te 
^gp»fca-r*ESiittjs«fcUTtt, mxm. mm%\, m.m 

rtS-^JW, &St»K ,£»J, Dtff, .^U-A3SI, * 
m □ 8# \z m % & EH © -5 ft , M A Kf ftftlfc «fc 5/ □ y ^ »J & £ © 

h#©7i/-A*-^£©^JfflM#3^ffl^iT^T^e:<h^Tt^>. 

mm, mm, a^nmmifs.^ommmM^ %m, y'bum, ->3«, 

pj WJ^ £ Jfl t fijgT § £ £ ffl-v £ § o 
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. mm** airan &mm. ywwmm* ztzte^t^wmmmtvu 
arnxm^vtzm^m* mm* wmm* mmm* mm&* mnn* t&&M> if® 

■ 

«BJ©7^2>g§*t#:©ffi:l«> S#©14S"J, ¥Sp, #fi, 3£J£©«S, ft 
JK^HfcJKUTiifi^feSfeO-r&Sj&s, — Jfifc, lB^fcDO.001 -100 mg/k 
g ©fBHT, £f£L< ttO. 01-10 mg/kg©iSBT\ ¥0Xttl»IgIfc:^^TS#-r 

*wmm\z*m<Dmftm<Dmmx&z>!&m2 001-11823 2-%<Dmmw 

@3(1 HJfi^J65fcSB«©KJi^*ltlft©i!S*S*t*BTS*. H»J27© 
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77y-;M480 mL)^ HJ7AU3. 6 g. 0. 59 mol) £JPx., gor^T^fib 
T^£-£fc„ fe^T2-7 DD7t->(4. 0 g, 23.6 mmol) £j)P;5t, mmwWk 
WV&Ltco 4°C£T<£iPL7tm> £jfc?fc7j< (400 mL) £iP7L30#f B 1> &<MWL 

(70 mDfctlP*., 30#TOPit*jt^bfc o ^ifi£T&£Pbfcft> #rti} L7c@#:£ii 

IRbt"££<hTi!f2^t!£3. 72 g#fc (W: 76%) o 

»#ff!)2: 8-7*a ^E-2-7 h v-9- (6-7 □ P-3-H U £ik) 77— > 

###ira#£>nfc2-7>*>'7x~>(2. 60 g, 12.5 mmol) <Z>DMF*gl& (125 mL 
)£, m^*U^A(2. 85 g, 20. 6 mmol) <h2-7 n D-5-7 □ n^;i/t: U ~7> (3 

.33 g, 20. 6 mmol) ^jpx., 8o°ci:2. mmmmmwLrc. Kfomzmmmmhrz 

zK(100 mL) ^tJP^lN^mT + ^nb, #r£Bb7c@#:£®IixLfc 0 
^b^^l/XlOO mL) tc^jip|$itfe^ *^T^\^r1t>(150 mL) £JptU ^HiLfe 
i§,§,£MT£ £ <h \z J; D 2-7>*~>-9- (6-7 n D-3-tf U i?)l>*^M 7t-> 
£#£($:»: 3.12 g)o ffiMJ-hVOA (3. 05 g, 37.2 mmol) £2-7 h 3^7-9- (6 
-^□□-3-tfU 5?;M3\>W 7t->(3. 1 g, 9. 31 mmol) £JjP7tfcMMMt (18 
6 mL) 1^ ^t^IMI. 92 mL, 37.5 mmol) £JPtL, 4B#P B mjS$-frfc„ EJfctfc* 
ni£%£lstc'&, M(ctK(200 mL)<&t)P^> «T5NzkiHfc:>- h 'J 7 ATtH L 
fe 0 MLfclSll^MLfc:^ t^U^^y-JH^T^B^Lfc, 40t:T15 
0#P^JEi|£*#bT, 6£fft*^f B £bTlItB4b'£tl£2. 38 gtffcOW: 62*). 
##ffJ3: 2-7h^v-9-(6-7Dn-3-tf U -7;M^jM-8-* h^>7rr> 
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;**y-;W110 mL) K^hU^A (614 mg, 26. 7 mmol) £ JP A $ i* & 0 £ 
©^^(c##M2-e#&tifc8-7*n^-2-^>^5/-9-(6-^nn-3-h 0 U S^MS 1 
JUTj-XHg, 5. 34 mmol)£iP;l> 3. 5P#WJlPM^bfe. M^I^^'Mffi^ 
18 U M^tRUOO mL) £JP;L»T> «^T*?nLfe„ #fffl 
, 7j<?5feLfe(20 mL)o £<D@#:£Mx^;i/ (30 mL) Ti^i^itS £ <h K) & 

^n^^tvxmm^m^i 26 mit mm-. 65. 020 0 

##ffJ4: 2-7>^rv~9-(6-^ r-^v-3-bf U v;l/^^;V) 7t-> 

*^/-;Ml8 mL)tC^-hU^A415 mg, 18. 0 mmol) £iJP A^^$-&7c^, 2- 
7>^y-9-(HPD-3-H'JyJ^fJH Txn>(300 mg, 0.90 mmol) £Jn*.2 
4P#PflJnl^M^bfeo EiJfoWiZmf±mBL. ££ffifc7M30 mL) ^*PA, >K^T> it 

hy77^-T*mmh{mk*^)s>:*? 50:1K HfBte£tl£148 mgt# 

£(JR¥: 503!) „ 

#%ffl!5: 2-^7S;7f-> 

hi7l/-y (200 mL) fc2-^naTx->(6. 0 g. 35.4 mmol) tf^)l7^ 
>(30 mL) £JPA, 130rirl50B#F B ^iS$-a-fc o £jfo?&£MffiMb7c^ M 

&lt. nm^^m^tLxmmi\:^m^2. os g#fc(i«: 30%) «, 

^MMIi 2-^mrv-9-(6-^nn-3-b:U >UM5F;t/)-8-h Fo^y7f^> 

Mit(70 mL) fc#^M3Tf#£.ftfcfcl»(l. 26 g, 3.47 mmo 1 ) £ #0 x. , gffl 
T2B#KR^$-Brfco £J«£MffMb7£^ MK7M130 mL) £ JpA tK?pT 
, 5N 7j<m{b±hU^A7j<^^T*fPU7Co ffi&Lfzfa&Zm • gLmtZZt 
lZ&yB&m*@iM,tLTmZ<k&%!)*1.2Q gt#7c(W: 99%) . 
'H NMR (DMS0-d 6 ) <5 10. 14 (1H, brs) , 8.40 (1H, d, J = 2.4 Hz), 7.76 (1H, d 
d, J = 2. 4, 8.4 Hz), 7.49 (1H, d, J = 8. 4 Hz), 6.55 (2H, brs), 4.91 (2H, 
s), 4.14 (2H, t, J = 6.5 Hz), 1.67-1. 57 (2H, m) . 1.44-1.30 (2H, m), 0.9 
0 (3H, t, J = 7. 3 Hz) . 

ttfc t & m fg m st z « v * t m mm 1 1 m m \z t t she \ t &® % n tc 0 

122 



WO 02/085905 PCT/JP02/03727 



'H NMR (DMSO-dj) 8 10. 09 (1H, brs), 8.16 (1H, d, J = 2.4 Hz), 7.65 (1H, d 
d, J = 2. 4, 8.4 Hz), 6.78 (1H, d, J = 8. 4 Hz), 6.49 (2H, brs), 4.80 (2H, 
s), 4.15 (2H, t, J = 6.6 Hz), 3.81 (3H, s), 1. 66-1.58 (2H, m), 1.42-1.3 
4 (2H, m), 0.91 (3H, t, J = 7. 3 Hz). 

mmm: 2-7>3 L ^-9-(6-x h^>-3-tf U 5?JM^;V)-8-fc HnjzZz^> 

'H NMR (DMS0-d 6 ) 5 10.06 (1H, brs). 8.14 (1H, d, J = 2. 4 Hz), 7.64 (1H, d 
d, J = 2. 4, 8.6 Hz), 6.75 (1H, d, J = 8. 6 Hz), 6.48 (2H, brs), 4.80 (2H, 
s), 4.26 (2H, g, J = 7. 2 Hz), 4.15 (2H, t, J = 6. 6 Hz), 1.68-1.58 (2H, 
m). 1.42-1.34 (2H, m) , 1.28 (3H, t, J = 7. 2 Hz), 0.91 (3H, t, J = 7. 3 Hz 
). 

: 2-7* b f£ '>-9- (6-n-y h * ->-3- tf U *J)V * J-M -8-h H □ ± '> 7 7 s - 

y 

■H NMR (DMS0-d 6 ) 8 10. 25 (1H, brs), 8.13 (1H, d, J = 1.9 Hz) , 7.63 (1H, d 
d, J = 1. 9, 8.4 Hz), 6.75 (1H, d, J = 8. 4 Hz), 6.53 (2H, brs), 4.79 (2H, 
s), 4.23-4.12 (4H, m), 1.68-1.60 (4H, m), 1.42-1.34 (4H, m), 0.94-0.88 
(6H, m). 

IMS: 2-^ h^r'>-9-(2-^aa-3-h°U ~J )V * ^ M FD^y7f^> 

r % m 58 m » * m » t * i <t pg $ k t t m t a <t & * # & . 

'H NMR (DMS0-d 6 ) 5 10. 15 (1H, brs), 8.36-8.33 (1H, m), 7.52-7.50 (1H, m), 
7.41-7.36 (1H, m), 6.53 (2H, brs), 4.94 (2H, s) , 4.07 (2H, t, J = 6. 6 H 
z), 1.62-1.52 (2H, m), 1.37-1.23 (2H, m) , 0.87 (3H, t, J =7.3 Hz). 
HM0J6: 2-^ h^>-8-t Kd*->-9-(2-pt h^->-3-tf U 2A*±M 7f~ > 

'H NMR (DMS0-d 6 ) <5 10. 06 (1H, brs), 8.08-8.06 (1H, m), 7.21-7.19 (1H, m), 
6. 93-6. 88 (1H, m), 6.47 (2H, brs), 4.80 (2H, s), 4.08 (2H, t, J = 6. 5 H 

z), 3.92 (3H, s), 1.60-1.53 (2H, m), 1.38-1.29 (2H, m) , 0.87 (3H, t, J = 
7. 3 Hz) . 
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'H NMR (DMS0-d 6 ) 6 10. 06 (1H, brs), 8.12 (1H. d, J = 1. 9 Hz), 7.85 (1H, d 
, J = 1.9 Hz). 6.49 (2H, brs), 4.83 (2H, s), 4.16 (2H, t, J = 6. 6 Hz), 3 
.91 (3H, s), 1.66-1.61 (2H, m). 1.42-1.34 (2H, m), 0.91 (3H, t, J = 7. 3 
Hz). 

gHM8j 2-7h^v-8-t: F a ^ v-9- (3- b° U yJ^fJH7f^> 

Hdd7t-> (520mg, 3mmol) ©DMFfiSf^ (30ml) MU^A (1.1 
g, 8miol) <h3-^DD^^;i/tfU v>> • Hi (660mg, 5mmol) £JD;L> 80t:T 

^^^:{rckD2-^nn-9-(3-lf'J^;V^^;i/) 7f->S#fc OR* : 759mg) „ 
~72S-)V (50ml) fc^MJ^A (750mg. 30mmol) £jtJP;L, 9(TC£-e#i&bT 
5cJS£l*:fc. ^ViT2-^PD-9-(3-tf Dv^*^) 7r-> (430mg, l. 5mmol 
) £iDA, 2I$ISJP&S8«EL&. &&&ttJBE&i8Lft:&. »3lEfc*£jD;*., 

M^M30ml£iP;tTM£-tifct£, HHt (660mg, 5. 5mmol) 
> SfiTf-SatK^S-frfc. KJfcJfc&fcflEgSLfc^ m&ZisVXtfJVX^J* 

2 n*? h y y j -x-mmv im^J-vy : I0:l) , 8-7^^-2- 

7>^>-9-(3-t°U i?;i/*^;M7x:i>£3l0mg#fc o ##0O3;&tf 
^Ml<h|W)#©#^(ci:O^IB^tJ^#fec 

'H NMR (DMSO-d 6 ) <5 10. 22 (1H, brs), 8.56 (1H, d, J = 1.9 Hz), 8.49-8.47 ( 
1H, ■), 7.71-7.67 (1H, m), 7.38-7.33 (1H, m), 6.54 (2H, brs), 4.90 (2H, 
s). 4.14 (2H, t, J = 6.6 Hz), 1.65-1.57 (2H, m). 1.41-1.33 (2H, m) , 0.90 

(3H, t, J = 7. 3 Hz) . 
HM9: 2-7 ->-8-fc (4-h°U V)V 7^-> 

'H NMR (DMS0-d 6 ) <5 10. 20 (1H. brs), 8.70-8.68 (2H, m), 7. 29-7.27 (2H, m), 
6.48 (2H, brs), 4.92 (2H, s), 4.16 (2H, t, J = 6. 6 Hz), 1.63-1.55 (2H, 
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m), 1.40-1.32 (2H, m), 0.89 (3H, t, J = 7. 3 Hz). 

'H NMR (DMS0-d 6 ) a 10. 02 (1H, brs), 8.66 (1H, s), 8.56-8.53 (2H, m), 6.48 
(2H, brs), 5.05 (2H, s), 4.06 (2H, t. J = 6. 6 Hz), 1.59-1.51 (2H, m), 1 
.37-1. 29 (2H, m), 0.87 (3H, t, J = 7. 3 Hz). 

HflSflUll: 2-^h^y-9-(5, 6-y£ n D-3-b° U -8-h h'Dt^T 

##M2t|sl«lcbT#e»tifc 2-n-y h^->-8-yD^-9-(5, 6-v^nn-3-tf 
U^;i^5F;i/)-8-k Fo^v7x->(150 nig, 0.34 mmol) <Z>:/3? 7 -;M4 mL) 

mmmzmmm (a mi) nvxmmKmz&tzo Kfomzm&mmLtz 

il(M^5 : l/>:^^/-J|/ 25:1K <h LTiIfE<bl^l£45 mg 

#fc(« : 35» 0 

'H NMR (DMS0-d 6 ) <5 10. 16 (1H, brs), 8.36 (1H, d, J = 1.9 Hz), 8.06 (1H, d 
, J = 1.9 Hz), 6.52 (2H, brs), 4.93 (2H, s) , 4.13 (2H, t. J = 6. 6 Hz) , 1 
.64-1.58 (2H, m), 1.40-1.32 (2H, i), 0.90 (3H, t, J = 7.3 Hz). 
m 12: 2-^ (2, 6-5? g □ n-3- fcf U * -8-k H 



nfo t z> a % m k * m ^ x mm m 1 1 1 ^ # © # & t * i b < b #i * % it . 

'H NMR (DMS0-d 6 ) <5 10. 12 (1H, brs), 7.66 (1H, d, J = 8. 4 Hz), 7.52 (1H, d 
, J = 8.4 Hz), 6.52 (2H, brs), 4.92 (2H, s), 4.08 (2H, t, J = 6.6 Hz), 1 
.60-1.52 (2H, m), 1.37-1.29 (2H, m), 0.88 (3H, t, J = 7.4 Hz). 
MMMlk 2-7* h^v-9-(6-fc:^U iV-3-fcf U 2ik>L±Mz§zfe tjjojt>lZx 

h°^'Jv>(3 mL)fcH»JlT#en§'fb^tJ(100 mg, 0. 29 mmol) £JD3-, 90 

t:*c3oi*fiBs**-&fc. m^teiiLm mmzmttj-vxw mu 
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fcLT*Efc£tt*56 ■gftfcOK*: 49». 

'H NMR (DMS0-d 6 ) 6 9. 79 (1H, brs), 8.09 (1H, d, J = 2. 4 Hz), 7.47 (1H, dd 
. J = 2.4, 8.6 Hz), 6.75 (1H, d, J = 8. 6 Hz), 6.44 (2H, brs), 4. 70 (2H. 
s), 4.17 (2H, t, J = 6. 5 Hz), 3.48-3.44 (4H, m), 1.67-1.35 (10H, m), 0.9 
2 (3H, t, J = 7. 3 Hz) . 

# 114: 2-7 b * v-9- (6- (l-bf □ U v ~;V) -3-tf U ~J)V^^M -8-b H P * 



'H NMR (DMS0-d 6 ) <5 10. 03 (1H, brs), 8. 07 (1H, d. J = 2. 4 Hz), 7.46 (1H, d 
d, J = 2.4, 8.6 Hz), 6.45 (2H. brs), 6.37 (1H, d, J = 8. 6 Hz), 4.69 (2H, 
s), 4.16 (2H, t, J = 6.6 Hz), 3.33-3.29 (4H, m) , 1.93-1.88 (4H, m), 1.6 
7-1.59 (2H, m), 1. 43-1.35 (2H, m), 0.92 (3H, t, J = 7. 3 Hz). 
»ffJ15: 2-7'H^->-9-(6-^;P^U /-3-tf U V)V^M -8-h Fd^T^ 



'H NMR (DMSO-d 6 ) d 10. 01 (1H, brs), 8.14 (1H, d. J = 2. 4 Hz), 7.53 (1H, d 
d, J = 2. 4, 8.6 Hz), 6.78 (1H, d, J = 8. 6 Hz), 6.45 (2H, brs), 4.73 (2H, 
s), 4.16 (2H, t, J = 6. 6 Hz), 3.66 (4H, t, J = 4. 9 Hz), 3.38 (4H, t, J 
= 4. 9 Hz), 1.67-1.61 (2H, m), 1.43-1.35 (2H, m), 0.92 (3H, t, J = 7. 3 Hz 
). ' 

mmm 1 6 : 2-7^^ ->-9- (6-^ * j-k 7 s / -3- e u 22k * £2k) -8- b f □ ^ -> 

'H NMR (DMSO-d 6 ) 6 10. 12 (1H, brs), 8.09 <1H, d, J = 2.4 Hz), 7.48 (1H, d 
d, J = 2. 4, 8.9 Hz), 6.57 (1H, d, J = 8. 9 Hz), 6.49 (2H, brs), 4.70 (2H, 
s), 4.16 (2H, t, J = 6. 6 Hz). 2.97 (6H, s), 1.70-1.46 (2H, m), 1.43-1.3 
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3 (2H, m), 0. 92 (3H, t, J = 7. 3 Hz). 

'H NMR (DMSO-d 6 ) <5 10. 10 (1H, brs) , 8.56 (1H. d, J = 1.9 Hz), 8.49-8.47 ( 
1H, m), 7.71-7.67 (1H, m), 7. 38-7.33 (1H, m), 6.50 (2H, brs), 4.90 (2H, 
s). 4.14 (2H, t, J = 6.6 Hz), 1.67-1.57 (2H, m), 1.41-1.30 (2H, m) , 0.90 
(3H, t, J = 7. 3 Hz) . 

i 

H« 18 : 2--f^)V7 $ I -9- (2-^7 a □ -3- fc° U V)V * -8-h FD^yTr 
##^J5Tt#e»tl§^-grtlSfflViT, «Mll<i:|WI1i©^^TSfB^t»^# 

'H NMR (DMS0-d 6 ) <5 9. 76 (1H, brs), 8.35-8.32 (1H, m) , 7.47-7.36 (2H, m) , 
6.23 (1H, brt. J = 5. 7 Hz), 6.07 (2H, s), 4.88 (2H, s) , 3.13-3.05 (2H, m 
), 1.43-1.27 (2H, m), 1.24-1.16 (2H, i), 0.82 (3H, t, J = 7. 3 Hz) . 

/ o 

'H NMR (DMS0-d 6 ) <5 10. 07 (1H, brs)! 8.17 (1H, d, J = 2.4 Hz), 7.67 (1H, d 
d, J = 2. 4, 8. 4 Hz) , 6. 82-6. 76 (2H, m) , 6. 60 (2H, brs) , 4. 78 (2H, s) . 3. 
81 (3H, s), 3. 25-3. 17 (2H, m), 1.54-1.43 (2H, m) , 1.38-1.25 (2H, m), 0.8 
9 (3H, t, J = 7. 3 Hz) . 

H»20 : 2-y'^)V7 $ 7-8-fc K_Djr v-9- (2- tf U VJk ^^)7fr> 

It. 

'H NMR (DMS0-d 6 ) <5 10. 88 (1H, s) , 8.56-8.54 (1H. m), 8.05-7.89 (3H, m), 7 
.46-7.41 (2H, m), 5.05 (3H, s), 3.19-3.14 (2H, m), 1.44-1.21 (4H, m), 0. 
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81 (3H, t, J = 7. 3 Hz) . 

TV 
/<— o 

'H NMR (DMS0-d 6 ) 5 9. 78 (1H, brs), 8.55 (1H, d, J = 2. 4 Hz) , 8.47 (1H, dd 

, J = 1. 9, 4.9 Hz), 7.68 (1H, d, J = 7. 8 Hz), 7.34 (1H, dd, J = 4. 9, 7.8 

Hz), 6.21 (1H, brt, J = 5.5 Hz), 6.05 (2H, brs), 4.84 (2H, s), 3.20-3.1 

2 (2H, m), 1.47-1.39 (2H, m), 1.32-1.24 (2H, m), 0.87 (3H, t, J = 7. 3 Hz 



HWJ22: 2-y^;i/7$ 7-8-fc: H n * ->-9- (4- tf U 7fz> 

/ <— o 

'H NMR (DMS0-d 6 ) 6 11. 05 (1H, brs), 8.76 (2H, d, J = 8.7 Hz), 8.09-7.88 ( 
3H, m), 7.73 (2H, d, J = 8. 7 Hz), 5.09 (2H, s), 3.22-3.17 (2H, i), 1.47- 
1.32 (2H, m), 1.29-1.18 (2H, m), 0.82 (3H, t, J = 7. 4 Hz) . 
mmmU: 2-7*^)17^ 7-9- (2, 6-v^aD-3-b°U i?)V*^M-%-\i Fn^y 

^1 o 

'H NMR (DMS0-d 6 ) 5 9. 82 (1H, brs) , 7. 61-7. 51 (2H, m) , 6.23 (1H, brt, J = 
5. 4 Hz), 6.08 (2H, s), 4.87 (2H, s), 3.12-3.05 (2H, m) , 1.40-1.19 (4H, m 
), 0. 82 (3H, t, J = 7. 3 Hz). 

mMM24: 2-7*5^75 /-9- (6-^5P^7$ 7-3-tf U i?)l*?-)V) -8-b Fa 



'H NMR (DMS0-d 6 ) <5 9. 61 (1H, brs), 8.10 (1H, d, J = 2. 2 Hz) . 7. 49 (1H, dd 
, J = 2. 2, 8. 6 Hz), 6.56 (1H, d, J = 8. 6 Hz), 6.18 (1H, brt, J = 5. 7 Hz) 
, 5.97 (2H, brs), 4.65 (2H, s), 3.22-3.15 (2H, m) , 2.97 (6H, s), 1.53-1. 



). 
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42 (2H, m), 1.38-1.24 (2H, m), 0.89 (3H, t, J = 7.3 Hz). 

HMM25j 2-7*h^~>-8-b Fa^v-9M6-p<5P;]/-3-lfU>^M^;P) 7j-> 

'H NMR (DMSO-d 6 ) <5 9. 95 (1H, s), 8.42 (1H, d. J = 2. 2 Hz), 7.58 (1H, dd, 
J = 2. 2. 8.1 Hz), 7.20 (1H, d, J = 8. 1 Hz), 6.46 (2H, brs), 4.84 (2H. s) 



, 4.14 (2H. t, J = 6. 6 Hz), 2.41 (3H, s), 1.62 (2H, m) , 1.37 (2H, n), 0. 
90 (3H, t, J = 7. 3 Hz). 

gUMMi 2-7>^->-8-h KP^-9-(2-^^-3-h°U^Jl^^;i/)7x~> 

'H NMR (DMSO-d 6 ) 5 10. 01 (1H, brs), 8.33 (1H, d, J = 3. 1 Hz), 7. 39 (1H, d 
, J = 6.4 Hz), 7. 15 (1H, dd, J = 3. 1, 6.4 Hz), 6.49 (2H, brs), 4.88 (2H. 

s), 4.10 (2H, t, J = 6. 6 Hz), 2.59 (3H, s), 1.59 (2H, m), 1.34 (2H, m) , 

0. 88 (3H, t, J = 7. 3 Hz) . 



mWZT: hl±JkZ^ I -8-fc (6-^;W3-tf U VfrtJ-M 7¥ 



•H NMR (DMS0-d 6 ) 5 9. 78 (1H, s), 8.42 (1H, d, J = 2. 2 Hz), 7.57 (1H, dd, 
J = 2. 2, 8.0 Hz), 7.19 (1H, d, J = 8.0 Hz), 6.22 (1H, t, J = 7. 1 Hz), 6. 
09 (2H, brs), 4.78 (2H| s). 3.16 (2H, m) , 2.41 (3H, s), 1.44 (2H, m), 1. 
28 (2H, m) , 0. 87 (3H. t, J = 9. 6 Hz) . 

Hj&ff!l28: 2-7'^;i/75 y-8-fc F (2-2L£ikz3-g U ~J)V*J-)V) 7 x 



/v. o 

'H NMR (DMS0-d 6 ) <5 9. 70 (1H, s), 8.32 (1H, d, J = 3. 1 Hz), 7.37 (1H, d, J 

= 7. 7 Hz), 7.14 (1H, dd, J = 3. 1, 7. 7 Hz), 6.20 (1H, t, J = 6.4 Hz), 6. 

0 (2H, brs), 4.82 (2H, s), 3.12 (2H, m), 2.60 (3H, s), 1.39 (2H, m), 1.2 

5 (2H, m) . 0. 84 (3H, t, J = 7. 1 Hz) . 



> 
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0029: 2-7°^)V7 5 J -9- (2-2 □ u-b-^h-'h-M U z?)V*<?M -8-fc H □ 



##M5T# 6 n s ik&m £ m v> x , n«j 1 1 £ iwi & o^^t^ib^^i £ $ 

V 

'H NMR (DMS0-d 6 ) a 9. 74 (1H. brs) , 7. 33 (1H, d, J = 5. 8 Hz) , 7. 22 (1H, d, 
J =5. 8 Hz), 6.24 (1H, m), 6.06 (2H, brs), 4.83 (2H, s) , 3.09 (2H, m), 
2.42 (3H, s), 1.37 (2H, m), 1.25 (2H, m) , 0.82 (3H, t, J = 5. 5 Hz). 
^Mf!l30: 2-m7 5;-8-b FP^->-9-(6-fc H P^>-3-if U P)V*^)l>) 

'H NMR (DMS0-d 6 ) 0 11. 50 (1H, brs). 9.61 (1H, brs), 7.45 (1H, dd, J = 2. 6 
, 9. 5 Hz), 7.28 (1H, d, 'J = 2.6 Hz), 6.28 (1H, d. J = 9.5 Hz), 6.22 (1H, 
t, "J = 6.2 Hz), 6.00 (2H, brs), 4.53 (2H, s), 3.17 (2H, q, J =6.2 Hz), 
1.45 (2H, m), 1.30 (2H, m), 0.88 (3H,< t, J = 7. 3 Hz). 

> 

'H NMR (DMS0-d 6 ) <5 10. 02 (1H, brs), 8.57 (1H, s), 8.48 (1H, d, J = 4. 8 Hz 
), 7.70 (1H, d, J = 6. 1 Hz), 7.36 (1H, dd, J = 4. 8, 6.1 Hz), 6.50 (2H, b 
rs), 4.90 (2H, s), 4.27 (2H, t, J = 4. 6 Hz), 3.59 (2H, t, J = 4. 6 Hz), 3 
.27 (3H, s). ' 
mmU: 8-bFo^y-2-/ h^->-9- (3-h°U 22k*j£M 7t^> 

'H NMR (DMS0-d 6 ) 6 10. 04 (1H, brs), 8.57 (1H, s), 8.48 (1H, d, J = 4. 8 Hz 

), 7.71 (1H, d, J = 6. 1 Hz), 7.35 (1H, dd, J = 4. 8, 6. 1 Hz), 6.53 (2H, b 
rs), 4.90 (2H, s), 3.76 (3H, s). 
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HJfi«»J19T#&n*^%(200 mg, 0.58 imol) vmtt^U^m (15 mL) \Z 
, hUx^;V75>(100 ML, 0.75mo1)> ^nntllfJV (67 /U, 0.70 m 
molh V*^)V7^J tfU^>(20 ig, 0. 17 nimol)^JIi»^, ^T15f$p B 1,K 

#£(«: 71%). 

'H NMR (CDC 1 3 ) <5 8.33 (1H, d, J = 1. 9 Hz), 7.75 OH, dd, J = 1. 9, 8.4 Hz) 
, 6.15 (2H, brs), 6.67 (1H, d, J = 8.4 Hz), 4.87 (2H, s), 4.71 (1H, brt, 

J = 5.4 Hz), 4.46 (2H, q, J = 7. 1 Hz), 3.90 (3H. s), 3.41-3.34 (2H, m), 

1.60-1.35 (7H, m), 0.96 (3H, t, J = 7. 3 Hz). 
MmmA : 2-73 L )VT 5. J -9- (6-^ □ p-3- h° U V)V* -8-x h * 

'H NMR (CDC1 3 ) 5 8.55 (1H, d, J = 2. 4 Hz), 7.81 (1H, dd, J = 2. 4, 8.4 Hz) 
, 7.27 (1H, d, J = 8.4 Hz), 6.06 (2H, brs), 4.93 (2H, s), 4.83 (1H, brt. 

J = 5. 5 Hz), 4.47 (2H, a. J = 7. 1 Hz), 3.40-3.32 (2H, m) . 1.59-1.36 (7H 
, m) , 0. 95 (3H, t, J = 7. 3 Hz) . 

3- k° U *J)V * 7r"> 

mmm 1 9t-# ^ n & k& ti t >? □ □ ^m-r v 7° □ t° )v & m v> x . mmm 33 1 m 

'H NMR (CDC1 3 ) 6 8.32 (1H, d, J = 2. 2 Hz), 7.74 (1H, dd, J = 2. 2, 8.9 Hz) 
, 6.68 (1H, d, J = 8.9 Hz), 6.08 (2H, brs), 5.23-5.13 (1H, m), 4.89 (1H, 
brt, J = 5.8 Hz), 4.87 (2H, s), 3.91 (3H, s), 3. 42-3. 35- (2H, m). 1.60-1 
. 52 (2H, m) , 1. 48-1. 37 (8H, m) , 0. 96 (3H, t, J = 7. 3 Hz) . 
gg»J3 6 : 2-7^;i/7 5 J -9- (6-^7 □ □ -3- bf V * J-M -8— f yya^y 
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mmm 1 b n % m t z u u gn^f v 7* □ t° ;p & $ ^ t » mmm 3 3 1 m 

'H NMR (CDCI3) 6 8.55 (1H, d, J = 1. 9 Hz), 7.80 (1H, dd, J = 1. 9, 8.4 Hz) 
, 7.27 (1H, d, J = 8.4 Hz), 6.14 (2H, brs), 5.24-5.14 (1H. m), 4.96-4.92 
(3H, m), 3.40-3.33 (2H, m) . 1.62-1.51 (2H, m), 1.45-1.34 (8H, m) , 0.95 
(3H, t, J = 7. 3 Hz) . 

'H NMR (CDClj) <5 8. 33 (1H, d, J = 2. 4 Hz), 7.75 (1H, dd, J = 2. 4, 8.1 Hz) 
, 6.68 (1H, d, J = 8. 1 Hz), 6.15 (2H, brs), 4.93 (2H, s) , 4.48 (2H, q. J 
= 7.1 Hz), 4.30 (2H, t, J = 6. 6 Hz), 3.90 (3H, s), 1.83-1.72 (2H, m), 1 
.53-1.43 (5H, m), 0.98 (3H, t, J = 7. 3 Hz). 

mm&m ; 2-:/ h ->-9- (Bna -3- b° U 22k * ±M ~8~x b ^ xjp 

t 

'H NMR (CDCI3) 5 8. 56 (1H, d, J = 2. 4 Hz), 7.81 (1H, dd, J = 2. 4. 8. 4 Hz) 
, 7.29 (1H, d, J = 8. 4 Hz), 7.28 (2H, brs), 4.99 (2H. s), 4.49 (2H. a, J 
= 7.0 Hz), 4.28 (2H, t, J = 6.6 Hz), 1.81-1.71 (2H, m), 1.52-1.43 (5H, 
m). 0. 97 (3H, t, J = 7. 3 Hz). 

HMJ39 : 2-7* b 3- ->-9- (2-^ □ □ -3- b° U 22k * ^)V) -8-x V^-jyts )V#-)V 

H^f!l5Tl# t>ft%> t?uu ^ifJVSffl ^T, HMM33 1 

'H NMR (DMS0-d 6 ) <5 8. 37-8. 35 (1H, m) , 7.73-7.69 (1H, m), 7.41-7.37 (1H, m 
), 7.09 (2H, brs), 4.95 (2H, s), 4.39 (2H, q, J = 7. 2 Hz), 4.12 (2H, t, 
J = 6. 6 Hz), 1.61-1.53 (2H, m) . 1.37-1.29 (5H, m), 0.87 (3H, t, J = 7. 3 
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Hz). 

•H NMR (CDClg) 6 8. 77 (1H, d, J = 2. 2Hz), 8.56-8.53 (1H, m) , 7.85-7.81 (1 
H. m). 7.25 (2H, brs), 7.24-7.22 (1H. m), 5.02 (2H, s), 4.30 (2H, t, J = 
6. 6 Hz), 4.05 (3H, s), 1.82-1.72 (2H, m), 1.53-1.42 (2H, m) , 0.97 (3H, 
t, J = 7. 3 Hz). 

mMVUL 2-7 b ^'>~8- (n-A >g^M^vj %)ltf=L)V* (3-tf U 22k 
HIS^18Tt#e>n^'fb^-^<h^on^ii-^>5 1 ;i/^ffi^T, ^JSM33tl^jfi 

■ 

■H NMR (DMS0-d 6 ) 6 8. 59 (1H, d, J = 1.9 Hz), 8.51-8.48 (1H, a), 7.75-7.72 
(1H, 1), 7.39-7.34 (1H, 1), 7.07 (2H, brs), 4.92 (2H, s), 4.32 (2H, t, 

J = 6. 6 Hz), 4.18 (2H, t, J = 6. 5 Hz), 1.71-1.61 (4H, m). 1.41-1.31 (6H, 
m) , 0. 93-0. 85 (6H, m) . 

m mm 8im# e> n 5 it&m t # n u gm. ^ z> o a* & m v> x , mmm 33 1 

'H NMR (DMS0-d 6 ) 5 8. 60 (1H, d, J = 1. 9 Hz) , 8.51-8.49 (1H, m), 7.76-7.72 
(1H, m), 7.39-7.35 (1H, m) , 7.07 (2H, brs), 4.96-4.93 (3H, m) , 4.18 (2H 
, t, J = 6. 5 Hz), 1.86-1.58 (8H, m), 1.44-1.33 (6H, m), 0.91 (3H, t, J - 

7. 4 Hz) . 

»ffiJ43 : 8- (7 U ^ y-9- (3-H 'J -J)V^^ 

)V) y^f-y 

mMmxmzn&iksmtz uu^m.7 v h&m^x. mm^mtnm^ 
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'H NMR (DMSO-d 6 ) <5 8. 61 (1H, d, J = 1.9 Hz), 8.51-8.49 (1H, m), 7.77-7.74 

(1H, m), 7.39-7.35 (1H, m), 7.25 (1H, dd, J = 6. 5, 13. 8 Hz), 7.03 (2H, 
brs), 5.06 (1H, dd, J = 1.9, 13.8 Hz), 4.93 (2H, s), 4.86 (1H, dd, J = 1 
.9, 6.5 Hz), 4.19 (2H, t, J = 6.6 Hz), 1.64-1.41 (2H, m) , 1.39-1. 33 (2H, 
m), 0. 91 (3H, t, J = 7. 4 Hz). 

] H NMR (CDClj) 5 8.56 (1H, d, J = 2. 4 Hz), 7.80 (1H, dd, J = 2. 4, 8.4 Hz) 
, 7. 30 (1H, d, J = 8. 4 Hz) , 7. 28 (2H, brs) , 5. 00 (2H, s) , 4. 29 (2H, t, J 
= 6. 5 Hz), 2.72 (3H, s). 1.82-1.71 (2H, m), 1. 52-1.42 (2H, m), 0.97 (3H 
, t, J = 7. 3 Hz) . 

HMff!)45: 8-ynh°^-;i/^-^v-2-^>^->-9-(6-^PP-3-b°U^;i/^^;i / ) 
7r-> 

'H NMR (CDClj) 6 8.55 (1H, d, J = 2. 4 Hz), 7.80 (1H, dd, J = 2. 4, 8.1 Hz) 
, 7. 30 (1H, d, J = 8. 1 Hz) , 7. 28 (2H, brs) , 5. 00 (2H, s) , 4. 29 (2H, t, J 
= 6. 5 Hz), 3.14 (2H, a, J = 7.4 Hz), 1.82-1.71 (2H, m), 1.55-1.42 (2H, 
m), 1.23 (3H, t, J = 7. 3 Hz), 0.97 (3H, t, J = 7. 3 Hz). 

MMMMi 8-^>V^;p^-^->-2-y>^r->-9-(6-^^;i/-3-h°u 21k*±M ? 

— * «s 

'H NMR (CDC1 3 ) 5 8.64 (1H, d, J = 2. 4 Hz), 7.77 (2H, d, J = 7. 3 Hz), 7.69 
(1H, dd. J = 2.4, 8.1 Hz), 7.63 (1H, t, J = 7. 3 Hz), 7.49 (2H, t, J = 7 
.3 Hz), 7.09 (1H, d, J = 8. 1 Hz), 5.76 (2H, brs), 4.95 (2H, s), 4.34 (2H 
, t, J = 6.6 Hz), 2.52 (3H, s), 1.78 (2H, m), 1.52 (2H, m), 0.99 (3H, t, 
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J = 7. 3 Hz) . 

mMMtf: %-^>V^)V^z/-2-^)V7 5. 7-9-(6-^;W3-t: u 2Jk*±Jk 
) 7t-> 

'H NMR (CDC 1 3 ) 5 8.63 (1H, d, J = 2. 0 Hz), 7.74 (2H, d, J = 7. 4 Hz), 7.69 
(1H, dd, J = 2.0. 7.9 Hz), 7.61 (1H, t, J = 7. 4 Hz), 7.47 (2H, t, J = 7 
.4 Hz), 7.08 (1H, d, J = 7. 9 Hz) , 5.57 (2H, brs), 4.88 (2H, s), 4.84 (1H 
, t. J = 5. 9 Hz), 3.40 (2H, m), 2.52 (3H, s), 1.58 (2H, m), 1.42 (2H, m) 
, 0. 97 (3H, t. J = 7. 3 Hz) . 

mm$m ; 2-7* b * ->-8- (4-^ 5P;i/) ^ > )ljr* ->-9- (6-;< ^;i/-3-b° U *J)V 

'H NMR (DMSO-d 6 ) <5 8. 44 (1H, s), 7.73 (2H, d. J = 8.2 Hz), 7.62 (1H, d, J 
= 8.0 Hz), 7.30 (2H, d, J = 8. 2 Hz), 7.20 (1H, d, J = 8. 0 Hz), 6.84 (2H 
, brs), 4.84 (2H. s), 4.22 (2H, t. J = 6. 6 Hz), 2.42 (3H, s) , 2. 40 (3H, s 
), 1.66 (2H, m), 1.41 (2H, m) , 0.92 (3H, t, J = 7.4 Hz). 
H »I49 : 2-7"^7 $ / -8- (4-* ^)V) CS > ~>-9- (6-* f\HHh b° U 

'H NMR (DMS0-d 6 ) <5 8. 43 (1H, s). 7.69 (2H, d, J = 8.2 Hz), 7.62 (1H, d, J 
= 8.0 Hz), 7.28 (2H, d, J = 8. 2 Hz), 7.19 (1H, d, J = 8. 0 Hz), 6.71 (1H 
, brs), 6.25 (2H, brs), 4.80 (2H, s), 3.22 (2H, t, J = 6. 6 Hz), 2.42 (3H 
, s) , 2. 39 (3H, s) , 1. 46 (2H, i) , 1. 30 (2H, m) , 0. 89 (3H, t, J = 7. 4 Hz) . 



HMJ50 : 2-7>;i/7 5 7-8-b (1-3-7^)1*^)1) 7x~> 
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'H NMR (DMSO-d 6 ) 8 9.79 (1H, s), 8.39-8.41 (1H, m), 7.94-7.97 (1H, m), 

7.83-7.86 (1H. m), 7.55-7.59 (2H. m), 7.40-7.46 (1H, m) , 7.26 (1H, m) , 

6.17 (1H, t, J = 5.8 Hz), 6.05 (2H, s), 5.28 (2H, s), 3.09-3.16 (2H, i), 

1.36-1.44 (2H, m), 1.21-1.29 (2ft m), 0.83 (3ft t, J = 7. 4 Hz) 

/V— O 

'H NMR (DMS0-d 6 ) 5 9.69 (1H, s), 7.84-7.89 (3ft m), 7.74 (1H, s), 7.47 
-7.52 (3H, m), 6.21 (1H, t, J = 5. 8 Hz) , 6.03 (2H, s), 4.97 (2H, s) , 3.1 
2-3.20 (2H, m), 1.41-1.46 (2H, m), 1.22-1.31 (2ft m), 0.83 (3H, t, J = 7 
. 4 Hz) 

H^M52 : 2-7* h^v-8-b FD^v-9- (l-^7^;i/^^;V) 7^- > 

'H NMR (DMS0-d 6 ) 5 10.21 (1H, s), 8.37-8.41 (1H, m), 7.85-7.98 (2H, m) 
, 7.55-7.60 (2H, m), 7.41-7.47 (1ft m), 7.25-7.28 (1H, m) , 6.52 (2H, s), 
5.34 (2H, s), 4.10 (2H, d, J = 6.6 Hz), 1.55-1.61 (2H, m), 1.29-1.38 (2 
ft m) , 0. 87 (3H, t, J = 7. 3 Hz) 

HMffiJ53 : 2-^h^->-8-h Hd^v-9- (2-j- 7 ^ )V * ^ )l) 7x^> 

t 

'H NMR (DMS0-d 6 ) 5 10.12 (1ft s), 7.87-7.90 (3H, m), 7.76 (1H. s) , 7.4 
6-7.51 (3ft in), 6.45 (2H, s) , 5.02 (2H, s). 4.14 (2H, d, J = 6.6 Hz), 1. 
55-1.63 (2H, m), 1.31-1.39 (2H, m) , 0.88 (3H, t, J = 7. 3 Hz) 
jlfJ54 : 2-7'J-)V7^ 7-8-fc Fd=£->-9- (5-7 ua-2-^JL-)V y 

/v_ o 

'H NMR (DMS0-d 6 ) 5 9.85 (1H, s) , 6.96 (1H, d, J = 3. 8 Hz), 6.91 (1H, d 
, J = 3. 8 Hz), 6.23 (1H, t, J = 5. 4 Hz), 6.07 (2H, s), 4.87 (2H, s), 3.1 
5-3.23 (2H, m), 1.43-1.53 (2H, m), 1.24-1.37 (2H, m) , 0.89 (3H, t. J = 7 
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.3 Hz) 

%fiSflj|55 : 2-^;P7$/-8-fc (6-pt^;i/-3-h° U 2JkA±M 

^mmiKo^m (2. 52 g, 7. 70 mod <d*#j -jvmm (520 mi) to. sn m 

(30.8 mD^JnA, *Jrffibfcl§ l II£MU tHBfc-&^£t#7c 0 
mp 249-252 "C 

Calc : C 45. 17, H 5.45, N 23. 04, S 7. 54 
Anal : C 44. 96, H 5. 56, N 22. 90, S 7. 53 

»ffU56: •?V^mMMmz&tfZ>^ >^-7xn>ig#ffl (jp vitro) 

C3H/HeJ^T^X (Utt ; 8-10M) e»fl$Ii^^fcB U 5«FBS^^trMEM±Silfe 
£ffl^T2X10 6 cells/ml©Ml£M^f££l$MU 24^^-f ^ a y V- V (D& 
^XjV^O. 5 ml-fo^ftLfco fUT, I^TOT«RLfcMjbl§-% (0.2* DMS 
0£-^t?) 5 ilf^iJDb, 5% C0 2 -f >^3.^-^-rtT'37 < C, 2 

• 4TOJg«L/<c^ J&»£0. 2T^^n^-^-©y^;v^-TliM5jiLTi§ 
«±*jf£#fc 0 Jgtl±ifc "fco-r >^-7in>^jiB]. A. Armstrong, Methods 
in Enzymology 78, 381-7K:f2«® A-T ^7 y-fe-f \z «fc 0 giLfc. T&fr^l 
X10 4 cells/50Ml©v^X»l^iHI§ L929^96^©i§*yi/- bT24B#Wi§ 

3fc£-f ioom l To«ju »>-f ;^«»«a44i$iaiT©ifflfiasttSS*s^ 

^ik&WmtVT, M>yJH-^7$;-8-tFo^y7T^> (W099- 
28321©H»J24©fb£fe) , 0^ik&y>)M2tLT, 9-^>i?)V-2-7 
tHo^y7T-> (W099-28321©||»J19©<fb£-#O , Jfc«0»J 1 £ LTR-837 ( 
-f S^r^EF) , Jt^M2^UTR-848 (1- J^DfJW -2- 

* N + '>X^-lH-r^^V[4, 5-c]*y" U >-4-7^» Srffl^fc. g 2 
^©at^»M£^1\ 
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2 





/J> <?h W*l 

(nM) 




(nM) 




1 


^SS#I18 


10 




1 


*3£#I19 . 


3 


nmmz 


1 




30 




10 


tll«l21 


3 




3 




10 




1 


1^0123 . 


10 




1 


H3S#J24 


3 




1 




1 ' 




3 




1 




10 




3 




3 




10 


mmmn 


10 




10 




3 




100 




1 




1 




1 


JtisHsjl 


300 




1 


tt*£#l2 


3 




3 







»ff!)57: Tfr^fcfetj-S-f >^-7xD>ii^ffl (in vivo) 
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3 



-f>^-7xn>|g^gft (u/ml) 






mm 


(ing/kg) 






0. 01 


0 03 


I 0. 1 


0. 3 


mmmi 




123+87 


322±95 


623 + 32 




25 ± 17 


388±87 


1211±263 


2559±495 








353±73 


1966± 532 








133±33 


473±9 


smew 


1 




569+42 


1222±248 








347+149 


845±22 


9-* 4-4 K W 


n+R 




725 ±141 


936±438 


H2&#II9 

^» #^ 1h4 J w 








539+107 


ili&wo 






409 + 267 


tOO -!— uOU 


SiS6#!I 1 1 






279± 177 

II t O -1— 111 


R6R+ 160 

OUO -A. 1 V/U 


llifr#I12 








31 + 5 

O 1 -J— U 










304+ 138 

OU1 — <— i oo 


H}5#1]4 

^* *^ j ™ * 








570±63 


^to #V ~ * * 







52 + 32 


603+147 








251 ±46 


7 1 6± 155 






31±23 


183±43 


999±379 










94±49 




14±5 


199±84 


383±122 


601 + 187 






15 + 8 


290± 134 


571±164 


HSS0322 






21±9 


332±83 








42 + 7 


414+118 


mmm24 








403±146 




65±52 


151 ±29 


753 + 140 


721±299 






121 ± 1 1 


433±366 


780+190 






14±3 


324±66 


804±274 








186 + 62 


1462+260 










619±268 








55 + 25 


275 + 165 






6O±40 


186 + 42 


317±160 








1638 + 246 


1961±950 



^M)58: %-2'(if)],\z&ft2>-i>#~-7 3iU>ffimftm (in vivo) 

S%%)]s7$3ri'*^)i, J £)Vn-Z7kmmzMnL. 10 mg/kg£H 

□ > ti^M^j 5 6 1 no *i <D%mx*n fcvtco &j*mw& \z & v % stm * v> -f 

>^-7xD>^i (¥^Jifi±SE) tt> *MW173&«13, 876±825 U/ml, *»J19 
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mi, 173±6619 U/mh H»!|27#U4. 488±6365 U/mL #%#W18, 305 + 5578 

, ##f!)2T«5E4 , 4MT'P@n±OT*6nfe©}c^-b> X&yHDik&m'vyimtk 

&jM59j b h^HMWB (PBMC) \z&tfZ>-( x n >gfi»f£J3 

M3t/j^>7V 75ig©*«ifii^^\A°U >MifiiU Lymphoprep™ (NYCOMED P 

harma as) *m^tc®m%m^Mm\z&v)¥.w$mM (pbmo £M l tc 0 pb 

m^msSa.m RPMI 1640}§*lilT2IIIzft&LfcM> 10%^!&{fM«] RPMI 1640 
igj&TixlOWmlfcMU y^fJUJ^+yF (HMO. 1%) \z®MVtc 
3£!SHt-&#J(£>#£TT5% C0 2 -f >^z L ^-^|*lT37 c CtT24B#W^*bfe 0 & 
#JHlCtttt*fc'&tt&'&£&V>0. IX^^K^JM^F&JB^fc. Jg* 
±?if £M2Mf£ «fc 0 ®JRU IFNSf*S14©S!lJ£ll»fctt-r**T-20 , C£JlT-C 

i^^m* Ofc hIFN-a<£>£»«7 x'v^A&CBSJMELISA sy 
stei£&/BLfc, *4fcl8**jS?\ (-)«&HJI&# (1.25 pg/ml) J^T, NTte 





igg (bM) 


0.3 


1 


3 


10 


30 


**«17 


NT 


5±3 


17±17 


50±33 


61±38 


*Jfi«19 


NT • 


5±1 


I2±ll 


48±34 


60±33 


HJM25 


7±3 


28 ±24 


46±34 


NT 


NT 




NT 


6±3 


26±22 


56±37 


59±33 








6±5 


NT 


NT 




NT 




7 


23±22 


64±40 



7ji^©BALB/c^^7Xt, 10 ug<D*tf7)V7$>&Vk*2lt1ti ig©*»fb 
7)\,*=.V&?)V (lOOAil) £JgertiS!#UTft£U MB&P^Tilijnft&l/ 
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(50 n\) , ^~~>U>G (100 U/ml) , TshVJW-i is> (lOOjttg/ml 
) &£irRPMM640fcJR»U »IBJfil#ai**il«Ufc. (5X10 6 
cell/200// 1/well) ictf-jK 7^:75 > (0. 5 mg/ml) &<fcWlfcte£^£ML 
, 37^, 53! C0 2 #£T T 3 B IHH&* b & . **±i*+©1M h jtK >»^ELISAffi 
KJ;D£*Lfc, IFN-T*«fc^IL-4tt7T^^Atfc, IL-5&X > Kvx>ft<JD3r 
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lL-mttmrnftm a of control) 









(nM) 






0. 1 


1 


10 


100 


r*~t hr?A 1 


98 


7 


2 


<l 


i 1 . 1/ - f i r\ 


96 


4 


<i 


<l 


HM0MO 




54 


3 


<l 


t / - tr-.l * n 




40 


<l 


<l 


«#ii9 




32 


<l 


<l 






106 


23 


2 






53 


l 


<l 






88 


9 


l 




86 


2 


<l 


<l 






30 


l 


<l 






18 


l 


<l 




90 


24 


I 


<l 


&nic&m i 






109 


24 




107 


48 


l 


<l 



IL-5l£|ffl (% of control) 









(nM) 






0. I 


1 


10 


100 


mmmi 


1 16 


41 


16 


15 




98 


37 


14 


12 


mmmiQ ■ 




91 


32 


15 


mmmu 




77 


24 


10 






83 


16 


13 


MMM20 




106 


71 


19 


nrnmi 




97 


23 


15 






115 


50 


18 


mMM25 


102 


31 


13 


13 






68 


20 


12 


J:b^Jl 




54 


15 


10 


it®M2 


106 


73 


18 


10 


##it£tii 


k 




92 


69 




99 


79 


16 


11 
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lc-?-©Cinax*5cJ; OTmax £ ^ T . 



Cmax43 i: rKTmax 





Dose 


Cniax 


Tmax 




(mg/kg) 


dig/ml) 


(hr) 


H Will 7 


3 


310 


1 


Ui»J19 


3 


188 


4 


^W<I25 


3 


18 


1 




10 


150 


0. 25 




3 


565 


0. 5 




3 


90 


0. 5 




3 

10 


19 
15 


1 

0. 5 



5. 53%^x>m ( 1 TfcfPW t, 1. 75% U >m--T h U (ft*) s^uuse 
UfcfgffiiKfoH 2.5, 5. 5, •7.4)fc<b^«S«Jnb, ^5ry^X$+U— Tflti^ 

OOOrpm, 20min)-rs o ^tOWi, ±?14 I ©te£M«£HPLCT-;£l:Lfc„ TStf 
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7 



(ng/il) 





pH 2. 5 


pH 5.5 


pH 7.4 




784 


20 


18 




350 


4 


3 


mmm 10 


34 


15 


10 


mmm 15 


140 


1 


<1 




293 


NT 


NT 


^Ifcfll 19 


130 


2 


.2 


nmm 20 


8. 813 


NT 


NT 


»l#!21 


15, 000 


45 


64 


mim 22 


>80, 000 


73 


16 


mmm 24 


27, 000 


22 


1 


25 


>1, 000 


5 


3 


H«J 26 


>1, 000 


6 


3 


mmm 21 


610 


5 


2 


mmm 28 


>1, 000 


8 


4 


mnm 31 


>1, 000 


353 


322 


^JfiW 32 


>1, 000 


82 


25 


^4t&m 1 


26 


<1 


<1 




2 


<1 


<1 



day 0 &J:tfday 7)V7* 5 XOVA) 1 mg i: A 1 (OH) 3 100 mE%^$S®ffi. 

hfllErttl mlS-^b^^^tTV^ day 14tl% OVA^^M^*:/^ 

Hinkelraan^feb, f©t^^ r )>hbfeo ttfflt LTSensi. -/Challe. +, CMC- 
Na^U^Fluticasone^ffiV^Co m 1 'ElUT (0^^^ o 
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8 





xlO 4 cells 








mmmm 


Sensi.- / Challe.+ 


26.22 


15.60 


6.37 


CMC-Na 


319.55 


281.89 


115.08 


H 27 O.OOlmg/kg 


383.85 


392.01 


160.04 


i»J 27 O.Olmg/kg 


1 86.77 


161.86 


66.08 


HMJ27 O.lmg/kg 


46.84 


51.84 


21.16 


Fluticasone O.Olmg/kg 


300.07 


231.84 


94.65 



day Oki^ST;!^ XOVA) 2 /zg<hAl(0H) 3 5 mg^tfMt^^TJtJ&l*! 
(3500 /z l&^L&gSrfr^ day 14(cx — ^;W»$£}#TT1 fflg/ml ©OVAj^M 



9 





^fflBS ( mm) 




¥^ 






7-tr h> 


0.034 


0.021 


0.009 


HJfe^lJ 17 4jt/g/ear 


0.046 


0.024 


0.010 


17 40/ig/ear 


0.048 


0.013 


0.005 


17 400 # g/ear 


0.014 


0.008 


0.003 



&5fcUncammWffi^m*£ OA?) £5x10 4 cells/0. 05 ml/mouseT&lWfilL 
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^MM25<D{k&m lOmg 

?Llt 600mg 

-ZhW 250mg 

tKD + ^o^W-^ 30mg 

Xf7U»Jk>^i= 1 5mg 

HM#!j27©{b£t) 20mg 

-yn-JK#®fiH4m) 5mg 

h KD^v^nt°;V-fe;i/P-X 200mg 

**y-;i> 2mi 

'^dd^> 2ml 
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